
aai9i)\ cAaJtaU 

Microporocessors 

Intel 80186 - Intel 8086 - Intel 8085 
Pentium 8 - Intel 80486 - Intel 80386 

Intel 80286 


... o&JrlqUo... 

jigaxJI -ia.i 

oVUsjVI iU*>l 

(pi[JU* 3 a^U- _ iLijL^JI 





^ 2000 

oax§jJ\CA>JW&\ 

jigaxJi ,o-l4iIj-jJ a « \ a .a 

2000/3149 
I.S.B.N 

977-282 - 076-5 


jt ^>*j (_$! <L5j jf £-l»-I iGjLo jl t_jb^JI SJLa *- jz ? t_jt j-iJ 
, Lo*iJL*^j AjlxS^ Ul*. ^JU- j^lxJI 'b/J dU j ^*1 jl cdl^t 


^Lld{|lj £ ilcJt j)iu 
dia^iukHM >uijJI j 


.|d >( d . Ji iLtflLiill iuljLfrTiua^J-l <Ldg:aJ( jlr*JJ 


■ *UII-B1.;1>1I J..O M _iir-lj.ljjl ,*-f*l»J 8 

(00202) 2957655 i ^li 2957655/2972344 .cjiati-S^UUI /^>i joJ^joU 5599 i v .^ 









: JjVI J-taiil 

j^^ac. 1-1 

* (^. a/' 2-1 

S jSlill 1-2-1 
£rl_)^-VIJ (JUk^Vi dll Jrxj 2~2~ 1 
4j^£^a1! 4^JIjlaSI S^vj 3—2—1 

? JalilVl aJA l3La 3“ 1 

l~3-l 

software and hardware etiJlj 3-^ojJl 2—3— 1 

g-aU_>»Sn 3 — 3—1 
*L=»_*_}a 1| dllij 4 — 3 —I 

cjjUlJ duJl 5-3-1 

OJjUu 4-1 

£cJIxa13 ^jLoxaS) f-LLSt : ^JLi5l 

^ajla 1—2 

^dUtdl £ya AjjilaxJll 4 j-ujLujS/ I ^l^all 2"2 
4 _j l »L i h j I ^flat-oil c.|^sj 3—2 
gdlx-ali 4-3u_^jjuj dlj! Jstlij dx$..-\ t n/dl 4—2 

accumulator jSli l}^m 1-4-2 
program counter g-aUjJl jI jo 2 - 4~2 
SjiuS (J~^» >>i<s 3—4—2 

instruction reguster & decoder 

status register 3JL^i (J=uui* 4~4-2 
zero flag ji-all ^Ao 1-4-4—2 
sign flag ajL«SV 1 jJo 2-4 _ 4—2 
carry flag lU^JI fdo 3—4—4—2 
parity flag ^io 4 —4—4“2 

jl cU^Jl ^io 5 — 4 — 4—2 



22 

23 

23 

25 

26 
26 
27 
30 
30 
30 
33 


half carry flag 

4 j.ii Ji5Lo1 | 5—4—2 

stack pointer register 
(J^aljc-Vs *Lolc. (JlDlauuaxll 6~4 ~2 

^ej| Jjjj ^gic. ‘iaa.jLi. S^lau 5—2 

address bus (jjjUjd! jLm 1—5—2 
data bus clULJ! jL^ 2-5~2 
control lines ^vali lajJai. 3~5~2 
8 bit microprocessors <A; 8 dili diUJU-al! ^31^5 6~2 

Intel8085 1-6-2 

Z80 ^JUJl 2-6-2 

Oli-5 7-2 


35 

37 

37 

37 

38 

39 

40 
40 
40 
42 

44 

45 
48 


gdla-all <La»a jj : J^aih 

1-3 

LJuabJl dilil 2-3 
? 1 jA U 3~3 

? _jA La 4 - 3 

9 ^alj ull Aii.LU a ail t_Ju£ 5 _ 3 

binary codes cj! jiill 1-6-3 

hexadecimal codes ^jj£*ludl <dl jiill 2 _ 6-3 
mnemonics codes ^cj| jLill 3-6-3 
high level languages o jL*A\ Cil3 dAiii! 7~3 

j^liaja»Vi AjlL Qj| J)3rv5> 8 3 

04jUj 9-3 


51 

Intel8085 : t3-*aih 

53 

^a^ia 1—4 

53 

Transfer instructions Jl&iSn 2~4 

53 

MOV j*Vl 1-2-4 

55 

MVI j-Sfl 2-2-4 

57 

LXI >»Sn 3-2-4 

60 

LDA j STA o'>&' 4-2-4 

61 

SHLD j LHLD o'j*Sfl 5-2~4 

id 



62 

63 

64 
66 
67 
69 
71 
71 
73 
73 
73 
75 
75 

77 

78 

79 
83 
85 
85 
85 
95 


3-4 

arithmatic instructions t-iLioJl j-»l ji 4~4 

SUB j ADD u ! l"4-4 
SUI j ADI 2-4-4 

SBB j ADC O' J-Vl 3 “4-4 
DCR j INR 0 1 J^ 1 4-4-4 
DCX j INX 0 1 J-Vl 5-4-4 

(jjjbu 5~4 

jump instructions >»l ji 4-e- 6~4 

unconditional jump JajjAJl jjc. JsSlI 1~6~4 
conditional jump -kj^Loll jiSll 2-6-4 

cjXaU-J!j 1-7-4 

comment 2—7~4 

label 3-7-4 

input output instructions <rl j^VIj j-aljl 8~4 

logic instructions (jpaidl jJj! 9~4 

Memory addressing Z b JLuaufel 10~4 

direct method S_>2ilx«dl 1—10—4 

indirect method Z ^UaII jjc. aLjUI 2—10—4 

^jUu 11-4 


99 Z80 jcIIaaI! jj : 

101 1-5 

101 transfer instructions JliuVl >»1ji j^a 2~5 

101 ^>xl (J > » « < v ^3| (j-a ‘LujIjl* (_)£j 1—2—5 

102 A-<a j .\» a j| U^j l fn ( Ja > (JiAlkJ 2~2—5 

105 S jSlill ilS> >n<a ^^a (J&3 3 _ 2“5 

106 direct addressing Sj2jUJl 1-3-2-5 

S^SUdl jac. 2-3-2-5 

107 indirect addressing 

109 indexed addressing 3_uij$ill 3JujJa 3~3—2~5 

109 (jjjl-aj 3-5 

110 arithmatic instructions >a1jl "k&jxAj* 4-5 


C 



110 

113 

115 

115 

117 

118 
119 

119 

120 
120 
121 
121 
122 
123 
123 
141 


SUB j ADD olj-Vl 1-4-5 
SBC j ADC Jlj-Vl 2-4-5 
DEC j INC Q[ 3-4-5 
jrljj! daLiLiJtll 4—4“ 5 

compare instruction ^ijULdl jJi 5 - 4 _ 5 

cjjjLu 5-5 

jump instructions j*\ jl 6-5 

unconditional jump jjc. jaSlI 1-6-5 

conditional jump JajjAai! JaSlI 2~6~5 
relative jump <^*^1 Jssll 3—6 _ 5 

jl.Laj.ubU jiU Aa^a 7—5 

input output instructions tj JU..&1 j*i jl 8“ 5 
input instructions jaIj] 1-8—5 

output instructions gljibM jaIjI 2 _ 8—5 

logic instructions (jiaiUl J- 4 'j' 9 -5 

OiJ^ 10-5 


145 

147 

147 

148 

149 

150 
154 
157 
161 
165 


AjLgJll l Jx± ^c-SIjlaII : (jiiJLJi Jjuaftll 

AmMa 1“6 

binary addition 2—6 

half adder ^j^aI) i_Ll„ aj S jSb 1—2 - 6 
full adder <_Ul£ll Sjita 2 ~ 2 - 6 

binary subtraction ^LSlI £ jlall 3-6 
arithmatic and logic unit Sj^j 4-6 

accumulator register Jill 5—6 

^jJaijSs^n gi br a\ 1 Sjfsii 4jsL_iai 6—6 

7-6 


167 

169 

169 

169 

170 
172 


A^a|_^a Ci L aoLluI : ^ a La II 
■SLoSa 1-7 

^IbtAli Jajlaa. buffering 2“ 7 
9 (Jj-iaS AaISj 151a 1 2~7 

? gilxA.ll lajV>-^ (JjlaxsI \ ( _ s -iA 2 2~7 

tristate logic gates (jjlaiall ^U'^l 3 — 7 


C 



174 

175 

177 

178 

178 

179 
181 
182 


(jJUjII cjlaLall CjIj! 1 — 3-7 

(filialI CjU jJI 2—3—7 

latch tdwLall 4~7 

dsl jLuiJlj (Jjussi jiuu 5—7 

JpaLall ijiys Jjlc- 74244 1 — 5—7 

£$U& Cjllj ^US jj 74245 2-5-7 

Jpa!*!! t5 iDl!i 

iTati <jLj jj liLcLo (Jjualfl 74374 3~5“7 

(2^jLu 6-7 


183 

185 

186 
188 

190 

191 

192 
194 
196 
200 


gdbual) Cjl jLuu» J-uail : 

I —8 

? 151-ai 2—8 

V ^5j2k!iil ^jLuw I5L&1 3—8 

4^2klj^ll 8085 ^llfcall djIjLuwi 4~8 

8085 ^llx-all (jjjUxJI _)Luua 1— 4 —8 
8085 gll**U cjlilull jL^ 2~4-8 
8085 fS*3ll jLmw 3-4-8 

4-£3>| j-all 4aLa*l Z80 ^ll*-all dil jLjLa 5 _ 8 

<jjjU3 6-8 


203 

205 

206 
210 
210 
210 
213 
220 


memory interfacing SjSlill A^a\ja : ^uiUUl 

<*SL 1-9 

t—luiLaki! a_)SI5 c-ljj diLuaLml 2 9 

? ^iisuiii ^jic. sj^ijis (jjuajiui c_L5 3—9 
uj-i jj JlfLa 1—3—9 

Sj£!511 cjl£;jL ^Uij 2-3-9 
pl_L 3 — 3 —9 

c«jU5 4-9 


221 <MAi : jA 1*11 J-aiM 

223 ^UiL» 1-10 

225 4_LaS^ll ClaLa jlxxli (JU'^ljDijj jjLua^l 2—10 

^4 J^Vlj JU.jVl tJjla (>o (^jVl 3—10 


c 



227 

228 
234 

236 

238 

239 

241 

242 
244 

248 

249 
252 
258 
258 


OUT J IN ^lAiluib 

output port jj SjjIa 1~3~10 

input port JU.aVi 2jj|a 2~3~10 

JIaVI C Q* 4“ 10 

memory map Sj£1aJ! 'Uajji. ^.hViuib 
SjSiMl ^U bu .ib <j!jJ SjjIa l— 4—10 

SjSIaI! jahA*nnb (JlioVl *Ll jj SjjIa 2 — 4 — 10 

^Lla]! CjL!_jj!| 5~ 10 

8255A <-_n£jj 1—5—10 

8255A ^>5111 2-5-10 

8255A (JjL&j modes cjYLi. 3~~5— ] 0 

mode zero jL-o 3JLJI 1—3—5— 10 
mode one a^Ij 3JUJI 2-3-5-10 
mode two 0^1 3JLJ) 3-3-5-10 

(jjjbd 6-10 


261 

263 

263 

264 
266 
266 
267 

269 

270 

271 

272 
272 
272 

272 

273 
273 

273 

274 


JJJA Sjbui} ^ fSaoll : juic. (J-uailj 

A-a^La 1 11 

Sj3»^ 2-11 

{ _ ;r =*-u-ia jj JHa 1 — 2“ 11 
8085 I cJIjLS/1 3-11 

clock 0-lJSll ^1-3-11 
Jj».d6\| SjsIo! j U 2-3-11 
HLDA j HOLD ^3-3-11 
READY UijLil 4-3-11 
SI j SO 5-3-11 

4jeJLaLsL&ll (_6 3 11 

SOD j SID CPj^ 7-3-11 
Z80 I ‘*-il_)LSn 4—11 

A » Inlsbi) l— 4 —ll 

RFSH UjLSi 2-4-11 
HALT 3-4-11 

WAIT cJjLll 4-4-11 ■ 

Ml lAjL1\ 5-4-11 


A 



274 

274 

282 


CLK <—i Jbl\ 6-4-11 

CjIjUS) 5-11 
U^jU! 6-11 


283 

285 

285 

287 

291 

294 


subroutines jjwi jpl : J J- 1 -^ 

4-owiixi l—12 

? jaJl jpt jA t* 2~12 

? 4-La CS^i (jl^-all gtll*-ail JijJU t. 3 — 12 

jUfell 4-La jl 4“ 12 

UL)Lu 5-12 


297 

299 

299 

301 

302 

303 

312 

313 

314 

315 
315 
317 
321 


interrupt : jJic- diltill J^ail) 

Ha^La 1-13 

polling 3Jaua-al| SJ^Vl HaUl CjIjjSH Jj-P 3 ^%-P 3 2~ 13 

HtLlLJl 3~13 
8085 HJaULa 4-13 

RST5.5 j RST6.5 j RST7.5 1-4-13 

TRAP lull 2-4-13 
INTR lull 3-4-13 
4 j 1| jisll ^511 (j|^3xll ^Alaj <-_La£ 4~4~ 13 
V INTR HJaULall HU 

Z80 gJLx-all 4_*JalSLa 5—13 
NMI lull 1-5-13 
INT lull 2-5-13 

OJjUi 6-13 


323 

325 

326 

327 
329 
332 
332 
335 


intel/8086/8088 gJlxAll l-uS j2l| : jJi& J^uaill 

Ha-lLa 1-14 

8086/8088 glUail Cjtjj U ja j^ic. 4_iliJ.} S^)Jaj 2” 14 

8086/8088 g-lUall dOU-ui-a 4 -lLu S^paj 3—14 

(J^aljoVl 4-alc- dDUjmi-d! 1”3~ 14 
H-alaJl ds^Ujaual! 2-3-14 
memory segmentation S4-14 
CS jpl cja-uix 1—4—14 


5 



335 

DS CjUUI! *<^>5 2-4-14 

335 

SS 4j«o£oil 3—4—14 

336 

ES 4-4-14 

336 

SR 5-4-14 

338 

addressing modes Jjjla 5-14 

339 

1—5—14 

339 

3jj_$il) 2—5—14 

340 

ajdlxoll 11 3 5 14 

340 

e_j2;LLoil _jjc. 4—5—14 

341 

Jjl j SJiC.1311 Ajjjc- 5—5—14 

341 

‘LiJJull 6—5—14 

342 

6-14 

345 

intel8086/8088 ^Ibudl Aaajj : j-uic. J-uaill 

347 

Lc-aL* 1-15 

347 

^ i.aVill Ail g-al^i ,?i-i.4.u j AjtiS djljla.-^ 2— 1 5 

348 

diU 3 15 

353 

^gliAtrtSn Ail jjsljl 4—15 

353 

j-aljl a 5—15 

356 

debugger 6-15 

356 

da^l-ik uixdt dilijl-s a jlgJal 1—6—15 

357 

(j-uw (jljic. (j-a dlJjj! (^luuuVl _>dji _>° 2—6~ 15 

358 

SjSlUl (>0 * Cjbjlxj4 yajc- 3 _ 6~ 15 

358 

(jAx^oi g-aljjjll .Vi&u 4—6—15 

JuASS (jc- ^c-aljjjll JUS.il ‘LxjLla 5 6 15 

359 

dil jlvvit QA n A-lO 

359 

ej£13l! (jljJC- Csbj^i-a JOJXJ 6-6-15 

360 

(> £jj^' 7-6-15 

360 

(jjjLu 7-15 

361 

JsSlI 8 - 15 

361 

JajjJLall jag jaBl 1-8-15 

361 

JbjjJlllI jiill 2-8-15 

363 

Loop j»Vl 3“8—15 

364 

S jSliit (J-alaull dll jlai. (Jjl 9~ 1 5 

J 

To: www.al-mostafa 

.com 



364 

364 

366 

374 

376 

383 


S^jjoiLuJi 1 —9— 15 

Sjjjjlijiill 4jb^la]l 2~9 — 15 

cjUail J *IJ 10-15 
cS^l t 11-15 
^ 12~15 

OijUS 13-15 


385 

387 

387 

393 

393 

394 
399 
402 
404 
411 

413 

414 

415 


8086/8088 gtlhuJ) A^xSja : jAc- <j*4tuJ! 

A-aJiA-a 1“ 16 

8086/8088 I *-i!ji.V 2-16 

4^.Lull! Cil l—2—16 

8086 glU-ll cj!J jc 3-16 
SjSlill ^ 8086/8088 4*=^ 4-16 

8086/8088 ^lU-all ^Jj 2^_>^V!j 5~ 16 

8279 4LU1I ^t-uLLall 4ji.jl 6—16 

8254 ^jaII JjIBI tjja>ll 7-16 
8251 8-16 

8237A sj£l.il! juiIaa!! (jLuauVI 9 _ 16 
80x87 SacLuuJ! 4ajLui2kJ] <J l 4^aJ^all 10 - 16 

Oij^ 11-16 


417 

419 

419 

421 

425 

425 

426 
428 
428 
428 
431 
431 
433 


What else ? ? IiU : jute £jLu »11 J-uail! 

^U-iLa 1-17 
80186 ^lU^lt 2-17 
80186 ^lU^l! c-iljial 1-2-17 

80186 ^ji 2-2-17 

80286 3-17 

80286 ^JU^ll ^1%1I <-aaSj^I 1-3-17 

80386 ^lU^ll 4-17 
80386 glU-ai ^Kig-ll <^nSjill 1-4-17 
80386 ^lUall SjSlili ^lVn 2-4-17 
80386 ^1UJ| ^ ^IjAjlj JlA^I ^Uaj 3-4-17 
80386 U.I j^\ 4-4-17 

80386 cj^Uu^ 5-4-17 


J 



Cache memory 5-17 

80486 6-17 

Instruction pipelining AjjLwuI 7—17 

Pentium Processors fjji> 8-17 

Pentium Pro Processor jjj ^ph gJU-all 9-17 

olM 10-17 

(jA, jll uiLu^Jl : JadJl 

L-tU£h 



pi J&) 

Ajj Ailfl ,jl\ 

{JiLa j t£Sii . . . ^jle. 4 Jt 3 dual dbj I jJlaa fcjlj-aU^ 

J Uja. ojj^j ^J) c> j^iij jA^jyi 

. . . LaLsj l^JfLo 4 j V He. <=^ ^K'nj . . . ^AiLiia 

Ig.i^lj . . . Jujp j| la^i. <_jVl ( _ 5 iSI ^uLUl 3^ Cijt 

• • • tfrUl -lie- £ w ^3 c, j * ■ * 

. . . j 3° ^ cj^i Cy* AiJ < 4 si 

3I (J^^ 0 ^ * * * 1jS? 1 j JaiaJl Cl u < u .l i (silljUj 

fcdjtU IfrAlXJ (^1 lie. (Jla ^Ji ^Iwll ^Jle ^jJjSu 

. . . v ji cf^\ 

As 





>jj— iili 4-ui j La ddj dliixjjVl jdijl jjluujjljjll jg Li LqJLaC- 

J 4_j— luLuVI S»i—=y.jll ^—jjloiI 4j1 didjj^Sl^M JLj-a ^ 



d- d S L o ^ operational amplifier dLL*ll jdLo jjg.fai .4_ujjiSlj 

laSn ‘■ Lul —juj 4 — ~>^1 } Sjj -i_t-a t dsullSjll ‘dauik.j -LiLalSj ojjl^S 


■ —^L-LuLul l (j-a jj- '^l i (_g^ oJuA^i. 4-lwibail aJlrijS dLLuJi jjS*a (Jdjlj O^LuJ jjl Jjli 
JJ—f—?-> (3^—J CalLxjjjiSl ULuaila ^ , 5djjjSlyi jl!jJillj 


j 3djj^SWl ^Ufaj^l J jSIj-ill j> J^Sll ^ 4~alAd!Lui1 jd&lj (^lU-Jl) 

—3j i l^-iljd-Us (j-a JJ-^ll pS-td i ajLuud! j^l a-l=U liljl ^jlry. i pSunjll 

i 0? ‘ ^ JJJ^J^JJ%alt 4 4*^j2 ^ £ jjfa^i]! 

. t^jbl jjjSII pS^n <Jifaj| 


--L- 5 ji ^ a 7* ' O' 4 . ** 1 • ‘"M die. jjdj-all £yn dairy 11 jt-flll ^ jjua jui 

0^1 c.5-^1 Q jdSl I dh* nTtli Ijfaj tdl5j c- 1^)K5I jjdajj Jiaj j *■_djiS jl t_iljps 

Vj £> J-djjJl 15 a LIUS 1 jib [£ jliS (jus La j c jjJaj-all IliA l^jlj <—W-*»Tit jl 

. 4_juaLsb! A _jLaLa~l& I j 4 Jjj fa'll Lxd jjiS ( » .W j ]3S t e l i H i idljuJi dd (JjiLij 

1 j i—& — j Vj software - fa a — =^»jJb ^^ j —<» pljall j* }lLa <^lliA 

(j_^e pijSlI o^a 4 o^*ll <ilUA jl LoS c hardware pLlJIj 4^=JjusJ1 die. jjJzjaj 

* 4^-ajdl t- r >Lui. -v ^Ic. pbjllj j-olb 1 jpS 

4 (j-a QaISH db dp-v b ^jlSja'yi O^ LS^i (j"^ ^LiSll iOb ^^3 Lhc-lj ^S1 

J 16 J 8 dli ^>iJliajLaV 1 AjljLjJ! dfaJLt-all t50^ f*“^M 4-lLSll 

4-ry-ids ‘da^ill OJ^JJ °Aiki La i_g] J^j (_g^- <—U 32 

dl—rJU^ll jj— ki -vibj c> o$i c s* ^Ji Cy^ 

juj J_S 4-^x>JJJ jjuald 4_fa-a3 jjlc. IdiJ t_}faSl! (_gji.ryj , 4iiLkjoll JU=i.SM 

Sddc. ‘tidalj juu £-jjui (j-a 8086 j Z80 j 8085 o^ c?^ 5, 

od_A dsjuui jl ^JUi tillij 15 J 5 J 4 <JjJu<aill cillij *L^Jjji3 (JS jualji (^glc- 

_3 l_A JJ-} J_A 1_aj A _ale. 4_dL~taj dkllxwall jc. <La^LaS (Jj-^sSj (Jjj-p»3ll 

^—Idl^ll C_uSjdb (j-ali, (Ji^aS tdli 2>b ^ 4 cij 6 ^ I (Juu^iili jAj j3 jax. ajSjjSiall 

(J__iueaill jA j 4-La ‘Ujlfaqll dulfajli p jua (jlc- 4*alc, 4is-«aJ jjjuUujjjjjjSaoII 

4 Z80 j 8085 (j^Jkudl (jlkl^ll cjoSJHI o±j*i cfa^ill liA dn^ ^Idl 

. gll x^all 4_a_a jj 4_abSj 4rawajJl dlill LdjC. dallSll (Jjujaali 4^115 Jbtjj 

jj _lc. jdi-udl (Jjualli (jjlaj L-lfaSll ja (^jVl 4_uLAiJl (J j t unll i (J JjfalS 

Jib j-a pIjoj!^ <LjlAjil j-a hypothetical J^sl gtlkjd pld 



■ AU31 0 



j L-.AjmL=fc j <j1 < _ g Jj SjjIaII &ig-a plSajVI (^-a^-aJl 

J 40 J Sj-Slili £-* Iglu-ajfa accumulator £~* SAo.jlSl »ift (Jaa-ojj 

U — 6 {*4 - 4 + J-?* ^4} • SAa-jll oi$J ^j-alk jJjl 3~ajtA 

. 1 g*W-c ^_'j) dia 8 dali dll 11*-all 4-aA l i<allj ^aLii! jAj <_jlj£il 

^1 *\ y 1 t- '-N-j CjUjaitxwVI (_pa*J ^^lo jW j (_gill £jLuj 1! cjx<aall «iUi A*j IAjj 
(J j »U jl (Jj-aill dil.jl.ao jj!La t 4^j^l^oll d ab.l.ao ^ J^aJI (JjS Igj 

{jiij—& £—o *L=vll*i liLalj LdJ (jpaiaSl j 1$j 1J £-tbd ^gia j buffering 

r^L-lLa a^^lill £-a gft fc t l l . dlli ^3 fA-vtml ^gliSl ^cjI^JjSII {jj«» i\ 

(3 _9 tg.ilo JjjLt-uJlJ Vill j dllaLulIj (jjjLaatll^ dll jLxu-all (jji AaV 

(iL_lj ^. „.. Io ^j>a\__ii]| J_t^iUl (_gjHau d a j*^. 1 4^_=kl^a 4 - j1aO 4-ijml-La Sjjjuo 

(J__jL^asil ^A_3j ^liill (Jjutaili 4fDliill dll jLaaII 4 J ng*ill 4 j1aO A*j . 

(J_ii_£ajj 4_j»<j4 _j_uil*Jl ^,A$j ^clta-all ^lc- S_j£Jill (J-u-a jjj 4^aX £juitalJ 

pig_jjU , 4 <ill4. yili dllij jr-lja^lj (Jbi.A'^l A3Lia jl dltil jj Jo gcJL*..aIl 

JIjA pliJ 4-aJ}U| 4 junjll p,|^2v.Vl 4 joj|^P <j-a pl^LiYI pij ^Jio £_gAt-^J| (Ji^aall 

Xal_Si* ^aL J»o (_gjlaJSl (J Vrf-ia\l Ji dllilj Jl*_all ^aikjjuu ^jill 

C5 ^'—ij J JJJ^> Sjl^J cJ> f^Ill ^UiiS ^.UJlj t s^j^i 

^pa_aul ^l*i~s*i ^cJLxjcII 4 4iV‘fi<ill 4 ^ a^aII . _)i.l {jjjWi ^_gl e.ivlVi 

s4 —ft (j — * t Ig — J (j^aL-ik. (J — uai - La (J£l 4^)L yl UjIj dalo^da^all 

j^jloSl (Jj-ail! 4l 4j3*l (^galij subroutines ^oc._)ill ^slJill ^ j xia yn dllo_jdaj-aJl 
. _Jjulo (Jjuaall 4 ] (J^u^lL 42j interrupt 4jtialL4ll ^yJaya ^ i _jjuio 
(_ 2 j_uill ^glo \g msi duJaja A3 intel8086 L^iiLajj du 16 (—ala c*‘il , ^iH'w ^ll 

t (Ja-a3 tya liA^al A3 c^Ua! , XT datijjiLaJl ^3 4 d a 4 bUlt < t **< ■ .<^1 S_Ja3 

(J—juoillj t gtll—st-aJl Ia^— 1 —il t-AA^jAll Jiucallj ^A^ ^I^)l| (Ji-aaSli 

^11—st-all !a$J ^X42dll 4iJ ^jl ^Ilsu4il lift A^-ayi jJjjuolij ^.aL ^>jiT- (_)n<atAll 

4-g.'vl ya 4_ i 3 a £, ^.\3i _)ib C . ^piALuJl (Jjuasll , 4 j11j 1| dllskjix^ll (J^l {_^bLluV| ^y** 

• ^I_J——i-A^I t**ll ll yj oj^lill (jLa 4 ; iabjiiJ! _jj!ja 3| ^ibull lift 
(j—o 4—jSl^ Ig-i| ASitj lli^j S^juaai-o o^)^3 y&c. ^jLuJl ^Jjt_<aill ^AjJj 1 jjii.lj 

y-yh dal—=JL« ilsio tSUiSj 80486 j 80386 j 80286 j 80186 daUJU^l 


t> 


lAa. jIa^U U.laj IgjIjlA^a] ^IjJJ ^Ij ^LaVl flift c33^* C5^ S 

taj^Sa _jjg.,xji 4 jjuj Ig-La 
Lbjji ^i*2 (J^ AajaO 4 joujAj text book ^^ljA t_sti£S t_aljSil lift 


t5" 


—3 daloLui 4 j! (Jj-iaS (Jil (jiioLai^ ^Aaslxjuo ^)J4 juiI {joLuaS ^glo dal % Ibt^all 
uejlaJl (JjjLrfiallj 4-aALill (JjVI t^ljAll (Jj-aaall ^ (_>ujAj dn^t. ^Ari.Jj (Jjl^sS 


i$l \ \a el l— li^ j A -AO^ill 0jal^)a3l (J>.^i3j j^ydal jilsVI gibtASlj gjUoall 



ftj— £1111 £-a 3-G^ljJl AjaI j±3 fcillo Jc- (jjlLJlJ CllaJU^ll 3 ^_=d ja 

CP—f -^ Ji-aill J . £-1JVIJ JU^I JJJ 

f'-f.lL J jl ^i ll s^al) jLxfl l CjUIaf- J JUaII ^ 1 - W ujiIJ ^jJatloil ,j-alaJ) 

^ u *t.jJ C —2 - 3 16 C-iii '.—ibJ'btvo]! Jj (JlilTifl Jj lAJi*J _5 Ljmj Jpi J'U 3 ^~' A 

lS\ CjbJlx^Jl Jl (JliiliVl J Igj . -^ Ajjj JijJl Ig.uSj 

cl^ Wi 5 sJJJt f Jj U&jauiI Ja »a 1 ] (jiic.Lui jjAaII l^A L.l-Ujunj J OjV 

*—3^ Jit cP 3 *^ J^> t> jl Ji (> ^IjP iTlu U 

^JJj < * J ? tja Jl J"3j jaII 3j jliill 3 juiIjJ1 

. JIxaII 

(j — A t—tJp — 3 <_P^P P-3 CjIaSJI 1 >J Jill (jjSj (jl CJt^j S^Slill Jj Jll 

(Jj—3aj \Jaj-UUJ t ^JkLall jjIjJIj CjUI jjI) (> *ULl 3 aaSJ 1 CjLijJ^^l 

multiplexercjLp^iJlj <. encoders cjlji*Lillj < adders Jljjj t IajUi 

shift registers 3-=^'JV l ^j flip flops tg—c.| jjL cjl jjUill ^Jl 

d (®JJJ—cp -^j) J^Vl (j -4 4j\i iilliS . l^c-1 jjL counters dihlcxltj 

Cjl— A —j 3 —!lj C-i—Mil=Jl 3-aJiia (j& 1 jj£a CPJ^ (J jtSil (jjSj 

Flow charts —wJl <-3 j 1— U a ^A J Jjiill JU51 jLj Algorithms cistxajjijiJl 

3—=^» Jl O* c$4 UJ% (jl V j Jump jiali j Loops dAlLJlj 

•C Jl jl Jl^uiLiS! jl tdjjLuUll tSllj J (_£jLuiIi d'tv JljJl (_SjL,a.Jl cjli 

Cjl-I^ll liA (^S LgJj-lS ^3 (_jll dlLaJln-Jl ^-1 ji! (jja CS ^- 1 J g -al l (j^-°J 

UJ-(jl UJ^J (jj-a fl Jl Jc' (j J^ll lj ^>1 jJi (j^ 

<ili—t tiili Jljt (j] V Jli i_$ J'Vl cjLJlxJl (jc. jjl&JI SpIjaI i 
J V(JtiA J Jj«il ^-a (jl^jaj? 1 jCiJ 11 ^ JjLi J tillj Stc.lj>s J 

3 Jj-i~*ai Jia JbtJl jjc- . 1 a llxj j? S_J^->au Ig. aAt a (jis_)C. 

• erl>Vlj J^V»J S Jl^l 

4 _J jj Igjl ^SjlJl (jA Jllj liA Jii^io] J Ulg-J j (Jll (jA 

A _A^k.JJ Aoj^}* 11 AJtillj ^ Jtll _joSj Jc- jl Jg-A jjAii-ui (_gl 

4!_all) (jj! (_jjj _J datjjT vo Igjl J Jj Lj] . (JL^aJI |jkA A - IaU I dll^lLi^ all 

d* (j Si_5 £C _UxuAXaII ^ W A A-U^JC. 4 ^i?kjl (jsi S_j2fclc. A_y_)ail 

c**,!.. j-%.i Jl_2 la 1! I iA J (jjial iS J) (j^j 1 Jo Ajaiilj (ji»J P3 ^ »ja>Sf 1 JiaxALail 

(jjlal-ill AaLi. (5 ill (Juuil ^jLIL tdLj *Qa dilij (jl (jA ^tJLLAii 

A _jjj^a 3 M'-^V l ^rlLi^all JcAlLul Lijla. *iSa tSilJj t ^ rUn t ^Al l aJu 

jifi J=i. Jlau J*-J ^y^Jl ^^Jll 3 j jj^jV lj AJlUL 

A aIS jL_AAi ( A jl \*-ij 1 A oaL 1 L>asaII ^ —le. (—a_j—aJl A —uajS [_$Jail 


Ja 



ULaj j (jjJLiil gciU-«Jlj 3_uj*ll aaIILj lglA 2 k.jj dic-Uj aS microprocessor 

4_ aK ^AajLuU <jLl=kVl a (^J (_ 5 ^jVl A-aivJpil LLaAikJjui! Q^J »'">ll 

f—^ <J^ W* (3^1 £*Ai ^ j' ls l^. j! JaS 

. ^ j*>>V i ^K.i Vi * .noli ( _ s _kjii3 v j sajiiii 

(^) .... xa (J_Si £l3 JO J jSjS ^2)-a AjV lift fc£lj31 jl (_Ja3j ljaa.1 j 

(j-sa—a.1 « Ag_^1) j-c ju-Sl| Aa.| ^aI! i_jlj£ll lAA jtajj ^ ^.ja-unllj jlj Ac-Ljj 

4-ar, ■al’a AjgtAigJll 4-jl£j AlajjaS/l *Lilla jjjall Aao Ajj3 jjjSaI) aHvjS?I LiA jiLuallj 

&ljVI (_gA_il J £Ak1jj £jlj Jill SjAUlUj ^gOliual! jlatlll 4-ilS A-LaOj Jjjuui jJO 

C> ^ .a j ^gi! jSallL 4^j5l cA\1aS . t_4*Kll £y& 1 {Ja-ljjall ^9 CaIaILj 4 ul t.<nll 

jj—5 jaSiSlI SjS3 pi jj Ij3lf* 4_iA4 juj*J| 4^1aa11j SAjjjj AaISjII A jKli ^ 
jl» \ »nil ^1\—-*-a jaiAig-all ^g ia jSaIL (j-aSl j 4 jjjx 11 4_killj t_jUSl) lAA £jJaj 

i.4l>.tiS ^jtial! AjO ^»LiiA,A j U-iajl j£-uillj 4a,jjj . jjjaiS jj ja.1 j 

A =».jjI . di\ g. yyjjll j plj^/1 jai^ll 4l CajISj i—lUSl! lAA j*ij jAj jjjjLo 

njLa jjAll jtjl.a. 4_ujAjgJ CliLu j jlSly I ^-uik) C_l^Uali (j° _)aiSll ^Jl jfLuiltj 


C_1 


Cjtg iajjll ^g_Ld cHuS ^Sj dsljjiuj qua-\ SAa 3 cllh jlLa^ill aAA JiUjAj *»gir a 

ua.j_^l t>\ _uxil _1 (_gA_l! ^lijstllj j£Jiib (j^aal l_^aa.|j . ^ajL^all 


^SLi-Jljl tljijja J^la lJ lc, J^ll LS^Vjlj 

. l_jIjS1I Iaa aIac-Li 


i <-> 2_j^aj tg iSlj ^ Wuinll Aj^olLj (■‘“j.u.ul 4JtilU i_jlaS «-Jullj ^jja! jjj 

^_j\j£l! SJjlij (_gjA> s £jjijiain »n\lj CjSjltj Ag -all (ja j^^lt ^"Haj 

fj__k_iad (J^ <; 1 aj 4-a.jl Ua £y*j • 4xol*il daVLa-tli ^3 Aaa^ill 4 Jl111j 

_Sj 1-Lo (JS (jlS 1 a| t Aj^iL-a-all CjL*-aLail ^3 {jj^jAjli crii.uA 


3_ai,lrt* 1 aAjlilt {jj ^1 j ? 4!iiL fijlSil 4 jUS ^ 4j«-La j IaIaS fiAaaoj 4mi 

a jjwSn ^=k.i^aii £a j^jLjtSj 4aj_)*l! 4illlj l*^a^a C—llUbll Aaj <jl <5,1 

^g.Its. {jLa^all |AA ^jwi'i ihH ^gJJ^aJ ^Sl j ^> J ® j i ^^Ja_jjill ^^3 

. cJa'V! jg-lc. djl^lui ^ j>i<\*v 


c, al ji^ll 




<foVld»i}\ 

Century of Microprocessor 




1“1 

Century Of Microprocessor 


is J cJLu *151*11 J dldjj&JV! f jlc. ^ JaJ^ll f ^3ll 0^ -&S 

*_jjjjSSiyi ^cjI^joi]} ptd 4-lLaCi 4 j]| diL^aj (_£a 1! dSaiillj *_LlLui^Jl dbLntll IgJ 

^j—lxll q .—« J ±&$i C5 lej sLpd) ^.Ijj ^ JjuilI jSfal (*^Ll£Sll jjIj^II) 
(J_dfl.ll £-2 *.jj diUjaiLiJl ^jlc. gi CAw gall S^.pk'iH S^jilali (jl LoS . 4 < j\"i'va.l1 

(_g-9 Sj^ldLallj %dJl dtdjjjSlVi f jle gi fS&\\ gJl LuLmjI l*J9 

g— Si ? (j3j ViLalSiill Sjjloll gA da 4 Integrated circuits 3_d*tSjil jjIjaI! 

g_a d.wilbj ^tjjllll gi plj^M gij ^r^jj cJbu AjLISjU S^jIaII gA La 

_j M jpll duLS tdS^jll 1 AA g3 . J jVnJjl^lill < ildnS! ^j Lade, dlLum<aa-ll *j! Aj 

£<-31_Sj La tg-La (jlS At^iall dLabn-aail -L w'i, nl j ^.a.ndi j\ gdj 4_nj) jjSJV I 

aA_A jja ^»Laj^a t_$\ (jlSj (Jlloll gic- Aj^jI Ail ^g9lSj La lg-laj 3j)!LjU_jj! jail 

g_llj^. 1_A^laiS g-bj pi j*]| (j>a *C-_)La 4 a-vLv j 4-ilj)b>ri1 <jC- a_)bc- dLaLcu-aali 

2*1 _jVj djl_aLa_uaJl oAA dijLSj dll jialiuj 4 jlajji glS^a. tg_c,l-ij_)l_j dl^J-LlLuj Aj^\j 

aA A CdtS cSllilj 4 dilj3 200 c3_9^ jJLj gllc- d.C _jdi-uia Ag . -^ (3^)9 lj tg 1'» >>TiI 

.tg 1 A-i^JjSll (JjLujj j)a 3.nS.il 4 _ .l l . Wn (jlS Loa ajl^piJl (ja _J.nSll £_jjn dLaLa-iadl 

^j! i Ig ^^.-v jaS< d^di diSjll Iaa gi 4d jjjSIVI q_)*3lS? I dulS t£ilal 

(jl_S Lu_j 4jJj^xail S_jg_d}?1 Jbuoul jja g > 1 % C-Uul^k (jl !)lia (Jxkjj 

. diLaLoj-aail £|^*J {_ S -L *u1 jl ^>7> *vl l ^jjjLatS (Ji-uL 

Adj jjSlV I _jj| jJiil ^La^l dijdl Jjluu3j!_pl 1 jjg lr>j dDLoaj^oll oduil ( aUjuSL 

pi_ h jgJ 3Jid'll 4-1^..c. did (jaadl tili^ daj 4 f jjiLaSj'^l ^gS 4l» ki V . ) {^jill 

3JJ_u»3jl.JJ ^l-L^ y (jjaaAjflail gr. n^il j LS 3 *djjSSiyi ^31 jail 

3jJjLiU_jjl_)J {_ja £“*“^9 iS^ cj^J 4_J_d 4^bJ3d (JJiSi dxlj 

dlL—jjSwoil _ JU dilJjluj^jl^pll (lya Jiddl l.'ig 1 IjiLja'l 4 *Jtii5]l (_>jd ^lo 


^_a dl-j^Sjdl ai_A (J_ U^rt cpLi l^-al-3 4 dl dSalljj dLajldoll (Jia ^^dVl 

(_£jy5 4d^5_j!iSij S^jIj (^gi^ (Jjj-aaikll 4^kJ3jilll (_)id dill^jda^ji! jlll 

jl diJ_A pi SJl 2 k.lj 4jajjjuu (gic- 4 jij all Adj^jSiyi S_aiiA 4 4Juxja 4 bin j 

1-a J—S (jl-S dbAuJl *jld (gi . 4ALalSlll a^jljJb La <gA Adana 4diaj 

03 uka jg ^ -LaVi j! pi—L j- A dlljil ciila gi jiS'ill 4-La dnSa'j 

dl_jl_jdl _J_jlj-i pi_1 j 3 o^A dladklLuilj 4 b j^jjdll (_)aSi cs^" dljjjLo^jljj 

3 _51 ja! 1 aAA duajuij IAjac-j NOT OR AND 4j1_jj (Jla 4 j'si->'all 

. Small Scale Integration (SSI) jd^jl J^lSSll jj1>sj 
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j—5Laj di—£jj-uJl jjJaj.ll ^ AiLalfoll jjljJi plii Uak.jJjj£j dLldl tdli 4 ju 
dlli J_ j| jJl d)jgJn9 A^i-SJjjil! (jaSj ^Ic. dll3j c i.alt 4iilii$ SaLlj 

J*?—« cs—^ ^i^' J Medium Scale Integration (MSI) -Lq $lJl J^l£HI 
(j—* jd^ll j shift registers CxX^j^j counters dibiAsti! jjIjJ JliaJl 

-i—ic. j-aS/l eJiSj ^Jj t analog amplifiers ^J^LaSll diljjSLJl 

Large Scale Integration cUl—£hl 4JL=- jjIjJI PlL ^ dij^ia (Jj >^=Jl !^a 

JjVl 1 ^ ill jo dil_aJLx^ill memory SjSlall pb-* 1*1. J2bj (LSI) 

4 iLl^Sll jjljall A*J dlj^Ja Jj Ldul JlaJl liA 41c. J-a'ifl 1 £9-1 ^1 j t ^ilallj 

^j1 j —Ji cs^ij Very Large Scale Integration (VLSI) J-ol£i]l jjjUll 

i £-jljllj diMlI Ja^JI l^dn ^tillj dil-^il* <i\l j^ ej-tdV 1 (jLak.Vlj SjdUl 

(_£,\ -auj V j^jII e^Jkljll AcojjJill { _ s Jc- dll jjSau ji! jaII Jl4c. jl j'ifl c lpdi jl tillj 
LS^ c> jipLa S^c. jjls J& a=kljil £AjJl jLduall lg*ir>ltn/a 

Pentium Pro (^1—^Sf! diL=Jl*_all JLjs.1 j=d) j ji gJlx^lti i 

JaS _ui-all 4-1 Ll jjLjj: La oA^.J <&! ^i*4j . JjijjiljJ jjAa 5*5 CSj -^1 

jjj l .-NJ 1 _ajb ^_j]l 5-<L*-il! aOA ? j_g jJ3a!1 JLl1| IaA Jj-o-Uai cJ ‘-ryj^l 

! I Lajb 4_35Llj Ia. jl.Vl jLuti^fl 

^j_Jc. C5 —3 dj^-L ^1 Sjikl! ^ <-_u j-Jl jA ^cJbtJl jjg-Ji jIS cSl 

ji dl4_a.j!j Jj (_$ J=*-Vl ^»jl*Jl CS ^ 0 ^ l —^-P dll jm l -d l 

4 -V 1 1 m ^ ^ 1c . ftjj.'l ^ fill £ J. Vs/il l <■ _ IH i ll jlouull pl nl j ^ 1c. c r* lll^ Lajlc. (—AA=k.l 

^ _9 ^_ ‘s-dl l 4 jLoO j! ^)LLa ci^=dl ( dllijVl ^ djlilAAll Jjjijj 

J_a jjSjLLill ^ gJc, l^juJjli f.L'‘‘'tj UaaI Ji j-a pldlll 'Lujg^ll 43lJal! 4_aJajl 

j-a j-iio V jVl 2 ^?- ‘ U ^ 3 'JJ J S-^Lsdi «_ixll Q\ 

JI_a_al| lllsu) |j| Uil Jj t l^-ia ^J&lluall dlLLixi! 4iC.i ^ - ^ - d Lj jjjitaj^ 

_di 3 VI l^J^i c> % 11^1 diLLaxll LLkCj C 5 JJ 1 

_ulJ ji Jddj jl£ j-a3 oLidl £^ljj <-1^-4 U^l O-ioLJl j) . (—LulbiJi 

Sjb_ml! pbi j-a JP^ll cs 3 0 lL»Jill 

j*_ 1 L__akliu 9 tgj c-utLi jVI PlliLl ^a*J (j jloi jl j£^Jl j-a Plj) . l^i>ij 

Artificial intelligence ^^1—doll pi—^ill ^—1c. j] . ^]Ll^ l^ldlAi 

y _JS Jjlo ftiA JS dilijjjjjil 4 4 

jj g A _1 jVl 4 -Jj dlL-aj La JjoslLui dlild La j^a Jii£ j^ 

^jjjjjJjoijJJjjdLall) Jj-AJU X*-a liA (^uiU ji (_$ji t^dlb 

. ILLji l^l dij-a ^jill pLj^dll JJL.OC.j jLLaII Jj^XKI ajjJ dlbJLoJl 
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o jg xVlj (J-J Jl jaill 3 a - 'u .u Jl**a]| 4_2s_)jjai Jc- AJojuixo ajlij jl 

t Ig_ 1 j^at-aJl ^jlC&ll Sf.1 j3 j<a Lgwal.>V*u«l j^a j^ aVj ' t Abjjji^lJ 

oj&i A.<h\ frj^l : Lg' Jl _>4? jt jlb&llj 

<Jfs- ij lg-Si jlal £xax Ji-ijj '‘^xjjJjll (d jxl g- J* J Jdajll <■' n^Jpjlj Lxola. 

^<31 ... *1 1 f- j >1 1 . c_sljlaSn aiA jpi i_ijla (JS (Jo JJaAll jl 4_ajlill Sjbui'^l 
j—^alj'i! o4—_A 33C- j IgixajJ blilUu LgJ (Jllj 4_xJjjji]l j^iljl 4c- A (_g j)~'~« j 

t_i!ibia.\_ j L_s_tixj j—oljSfl £--.u-a tlll4£ij (jjibS/ 4ja_ijj3 j^ j.JVu t °'"'-d 

(j_UA A _jli»*n aj_Jb jl <__j\j£ll 1AA (Jjp-saS (J^La. j>» {JjtxUu till 41 .<a_^Jill 


jl a jgji I ^glo Jbuall 4_a_jJ (J-u-c»jj jl 4g^.!^a A \k.& Jj ‘iaLja'yij jjj jjl 


One Axl j)ll CjjLlll (ji JJ _^U/> Jj j^Jl aLlx Jc. (jj^taall Aoa. JaJl Jl jjutl! 


(jialjc.i j^ ji&ll J> ? aAi j*dJ ^$411 board microcomputer 


Cj l -vH »/»U jlu 1_ja^jc. dlLiA jJLujj i3l]4 Jlxj .16 CIjI 4 Cliladt* -alij du 8 

(jl (J—jS . 4iLuall JbJ 1 jjjj t g n . i jjll 4_uil jbj tg . j a 'o^jpSj i (JbJVlj) C1 ij32 


r j Jl (_y3 JajJtUu ^jjJa^all jjc- ‘UalaJl o jla i l l ^Laj^ iijba^aj) 'LaJiiall dljj 

. AlbkljU jLxall 4-lxaJ Laj J j j£_L&]| L_liS jll ^.itSlI 

? jb^AS-A^' A' J J 5^*^' ^ Oi' 2-1 

(Computer Architecture) 

i_$i (J-^ (_s^ jbuijVI 4ijJal 1 \lVl1 V] {_£& ba <— nn baJl Ig-. iln- fj&J ^5^1 (jj 

!jl_a l dlUjjjjSlyi ji ^ ^JLuW {J 20 jl 2UJJ bi.Ua. "y£u> du! . ^Jbjjja 

: ^lUbi <11,^11 oAA (J^Ii tSljJ ? ^-I'W.i 

^_ill t T i_5^1 jbxluilui dljli ^..ibiibj 4iLuuill a JlA c3=J 4 og ^\1 jUl^jSll . 1 

. jUl jSl| ftllA (_5jl=d 

, 4_ul .iiaJl ^jl!ull jia jt-i jjjUil jl jjVl jUatj jl 4_uil jS ^-llWlut .2 
. 4bjLaiaJl CliULastll jU*j v\ j 2 ».l ^3 i^lloc-Lubaj 4bjjjba. 4ji] ^Jl b-Uj! llaJUn .3 
4jjlgJ Sj_^ua ^ (JaJl ^-Uaj jl jj ji 4bl~15ll AjtjUa 4jl Jl LaJ j 1 jUJ .4 

. W 

j-^1 j lg mSi plib j^i 4lLuuall (J^XJ jl A * a\t\ a Ia jbSjj jl ‘btjj'in f. I a3A 
(Jxll 4 . Jra jja Aj'^T j^~ia tall jA_j (_]aJl A j\ ^ijtl j>a 2uV 

La^ CjjjjbaJl AJu a t__i^jU La bjji 4 it >»ll 4stj^S?l ?•! jxVl e3A . Lj=ul 

jl—uuVI j—iji j—c- (—Ujjball j^' ls^J ci*J' jl (j j" 1 

<w_J-Ujlaj] J-Ua^jall g-ati_jl iiax tilLiA jl 3j!Xa tlra-i. (Jail tbx 141 d j-> \ 
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4 . piaL aILui^oJi ^_]~v * v t. \mi-oi jji t'.iX t 4 ,,i i jji 

i> _g-dl 4-Ijlg-ll 4 c.Jjji]Ij Jafi3 lAiiiuua 4l clul IgJixjJaj (_ j~^ H 4 Its. lr-, jjj^j 

_jl—— 1 l r 1 “*^^1 <_y3 4. n . inj jll pi jcCiU jVI Jpjjx-Uai iiUkJ . (JjLsLajtJl ' g i ASil 

mi 


vju 


J_9—^ -ui IaBj£a 4-xjjVI plj=*.Vlj plja.S/1 *AA 4_}jlia j*i 

: tj* ^luj *>U^ t> 0 lj (JS_iS ^cjJs^q LaS jlij.n,a j£jjS udl 


•Memory bj^IaII . 1 
• Input/Output Ports jrl j^VIj JI^aVI cjIa^j .2 
• Central Processing Unit ^j^j^ll 4 jJU>J1 Sa=x $ .3 


Memory S >£ 1^1 1 — 2~~1 

1—«l CaUjjU-b]| bAAj Ig-llj 4-=>*L=Jl j-pJ diLa^Ls^xii laQvl pic. J V] La Sj^IaII 

-3 U ji^a lp-<aljjj UJ^ -5 ^ 4*J '^°ir‘ ^ ^ tdliA jj^*! i n CjliLy jl 

0—^5 4Al <—LuilcJil ^glc. 4.1'.&’a gjaljjj u5> uJ . cuiVil) jUiljl ^ oj£Ia11 
^3 t-iuilza-O 4_ujjLjjVI Sj^SaII ^gA V jl ji j AjV 5tlLa BASIC <ii uatfli 4ii 

gcoljj VI A it i V i-AjjilcJl jl cs'i £ <JI1 aj J^aVi Ajc- AiiTiil cdliA j^» b jIc- A"u . h ] 

I jxmjqfi (jJj ‘Calc- &j£11a11 ^jjiAu . JaS3 4 uni >>iVI bj^IaII ^^A *Aj^- jp 

aj L 3 . ‘il l ^j Main memory t- ,u » A . ^ ll ^-u^LuVl oj^IaII jAj tUVl f-m&ll 

ij 3 _« SaIc- jjfL; & j^l^li j.* jill Iaaj 1 jk > ‘l‘ l ~‘ > ls~^^ fy-aljjll Wj 5 

uta. ^Jc. UjIaIo aa^jj 4aL»1£j £<bijJi c^-j Semiconductors cjXuajdl 


u J 


oU_ 


I_L- 


4_j_ 


d 


_u)LuiVl S_J_ SIaJI . A_xJ LojS LaS C_UiibJl ^gA ^ AaJLueuJ i 

: Ui>3^ <_g^j JJA? f-^ 

j Read Only Memory , ROM J=»a 3 Spl jill S^ : 

Jj£i P_j ^g_lill CAl^ji-aj^Jl £>lf*ji] 3^° 0 ° "® ^ > '^~ > J “_£Ia!I 


O^iJalil 4-a^dl OajI jiill (_£jl aJ SaIc.j 4jjiij ^AL^ajl 4iuailJJ 

. t-g-ic. ns it-il i jAjusaua C- 1 Ini)' 1J V ^AujIcJI ^llai 

L5 —lc. t_sjxll Ailj ReadAVrite Memory 4 jU^I1j SpI jail S j^Ia jAj : ^lill 
Random Access ^Ij—>S*ll Jl —>^)li i j —^Iaj Sj^IaI! Iaa 4^u£i 

j l Ivt ' l 0>»1 jjII j caULuII L ^\ e j^IaSI j^a j Memory, RAM 

. 4a i Wl l jAj^a-a ^llaAjlj Igjbjls^ AASa oj^IaII oAAj (JjS (jo ^ J)^A La£ Aiilill 

tq —fej Mass Memory ji j—jal-^Vi Sj^IaII j* Sj^IaII ^L^al ^IaII 

oA A j\i oAIc j ^LjIj CaI jAal jdl jl <A-lbluli jjjabl ^AjJluc ( Jj1\ bj^IaII 

till_iAj Tapes Jailjdlllj Floppy diskso-alj^Vl 4 j . n l- A i ^ jjSi Sj^IaII 
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c5 —a y qa liA . Hard Disks LJaai 

4— ail di—i_uai j \.. —a j ^AsJLuLail 4uoj i im-\ ^.in- J.\ad 4jx®£i _J 4ILui£ A' -W' 

SjSlidl ^kUaiS? kp*^dajj Lijjjj j-Uj ^2 — l) • (JU^dl lidi ^ U=».^]j.Vsill 

. l§ac- (3fuj L5 ail (- _k.nl-k.il 





Inmit/outnut Ports <rl CjU^i 2~2~1 

i-a ^_3 £jj£al t t_n c -u Lgj ^all {JaLuijjil (_gA (Jbk^'y I dil.3^.j 


(J^dj j^ill £e_uULa 1 | 4_^ 3 ] tilij (JlfLsj t Ig a a (jd_*j]| 3 ^-doa. JJU 4_iu)LLa 

J M^ dj|jL 2 j dsl jUl JN 4 k . ; . di) ^.j 2 j jljj c^l 

Ig_l!/Lk (JUdVI 4jl 3 J d'n^ <JlA^I oA=k.jj (JldiVI tiA (_ 3 D^ 
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L $jiui La£ 4 J=uu]|jj lA jjg ■y'} CalajLtxdl (JLiaj 

. ‘‘La^lSll LjjlllSJl (JjjutaS ^3 (Jjj-caSCllj 
U — 0 cjUjWlI jl^-kj 1 $j ^gjll (JjLmjll gl ji.y I cTjI^j Lsl j 

Cjl- ojjLlJI jl^y AAyja Uuaj VJ ^ U ^1 ^Lil! dUa Jliaj c gJL^i 

dst__jljj 4^. 1 , j 4._Ixala jjiS^ 'LjjiiljJjll saA jla gilaJLi t gl l a ^j ) j^a g-jij ^*il| 

cl'j^V 1 cjia^jj gij^yi cjLi^j ii* jjjis ji uaj (iUaJj 4 gi j^yi 

-=“J CS—J] JJ —0 - - < 4 _jUa]| gl ji*J (>a g|ja.yi 3 aijj 

cJjij-eaijllj (jjiui Li£ 4a Vii> <a (JjLuu^jj caLaji*_A3l oaA {JxLujj gljiyi 


C.1I-X 


4_i j£ >aJ| Sj^ q 3 - 2-1 

Central Processing Unit, cpu 

jt >>i%j JjjjJa Ci^ aaiu *Ls j&j^Jl 4_=Jl*-aJl Sa^.jl ^UjujLuiVI 

jl —ija.-nJ i jjjiiL lAaoijj jiJ^I a*j az»J jll ^ j^ljVl 

a iLj call illl j^Vl—s aiLjj j-aVI jjuixij cilia a*jj ai'u (Jj^l j^yi 

(J. -« CjULuI gli^a ja \jVl o- 4A £_p=uu . g^aUjjJl ‘Lilga j^J (Jju<a2 jl ^jj la^Aj 

Cal jl jj (j—* <Jal— jLnl gllL^a ug.vJa x-ij 4 La jl*>>rkj ^ii ojSlalt jiJ jfaLal 

m*i j| t.AlaJJ j« 1 j )1 I j^a J^VI ill j 4 LkJajJ lAjL;-'->:*i.j ^jLi jjLka! 

a 3 ^j_£i j!i£lj silla (j£ c cala=kj jl ^a U] diliLuJl {_ )*?*■ j 

_Sj 4_u^aikjJul! 4 x \)Vi l ^tlA» a . 4-rkJbt-ajl Sa^kj 

jl JJ—uu^jjjjjSaaII ^jIj^I (> Jpsi jl ^ 3_jj£jJl Sa^j 


. U&1\ laA 4_uilja juaja jA (jailj 4_u j*JLj LaS {jjjsall ^ilx^all 


? iaUJSfi *4fc ^ I iu 3-1 


^ *'■»*' lata Vj IgJj^axi t_ij«-j V (^1 j -lalilVI (j-a & ^ lA 

1-1 1 jjjj r j. *1 £_a JalilVl £>aA ( J>i!tJ f.J^Jl laA ^ .Vslm tdla] ? JalsiVl o4A 

. j£^ai j] <]iLaS?l 1 j l^jjla^l 


j fruiluu 9 >i <j 44JLd »S 9 1~ 3—1 

diia 2 -jj , : ,'\' dllj ^g-ixj j jjjujjj j jjjjSj^ 4^lK j! i_LiS laA ^ liji j aB 

a_all (ilyo Saaa^Jl j^>1jVI q * l^ - * t-jljlaVl 

^*j|_^ Lai^j t j^ii jV | 0aA djaa*j Lai£ . 4 _j 4 j_caLkJl 6jajjJl p. ll^ c-1 aic. jal (JS 

t“'l il/sf^ ^ 3 —uil gj La i. fi .il jLS I aK j i j^ljVI &aA aj j j i ^b gjjjjl giLa^all 
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jl-j>a J-LSl! <_gL • gdbtjiil jlS LaiS 4 Ln-» all jj|j.ll| ^o -jl jail 

Cal-!iSll ILa jj^aj 4 p.^gjjJl (ja&j ^Ac. 4jj?.ill .In *33 ”jj»njta j jj' AaAl ~ nA"'.» i 

L_4^1 J—ail jl " jjauawj JJj jSja jl " jj^uujj/ 0^=^' t> <_S' f ^SWn . ! 

. LnlilVl »La ;JS ^klAiSwii jjjjll I jlaj '’gilx-aM" 4 a IS ^Aj 1 a g I ^^jjjtll 


j (j—-a jj—S uj lS*^ jl$ >11 tillL 4al linLa Lbl j .iaa jl jna jSj jS^al i Lai 

! \ . T7T T , L. ' .. . v. .. ... « 


J * 3 > J ( j-~ ■■>»b.ul p J3kj ft*! j^>Vlj (JLS.J>V1 CalA^jj SjSILlI (JlLa *L}jj\all pi j>.VI 

^-a PJ-> ^ -AI J-A (J-J L-ulLal Ip j-2k jj -itJ ^ALtall jl . gcALt-all 

ti!_ Sj I jj— a IhaL ^Jl jjlaL jiijjuvj£j jS.;a 4-&1S jSL v«~- ._p jjja j£j jSaaJl 

*sLJj JJ—C.J JLuUaj g jll Ha 4akjlj (jjajjtil 4a£Luj jjA 4aj5Lall Ac. jA>-ail 
jjjjjajS jj S.uA l (JlSjjji asJ ja I La jli aLLnII jiSAj 4 a J^jxV 1 



j— jLII j—ii^aik^ill jjc. jA { _ s Ibw 4 i>>ajjj 4 aa (J-abtall AaLaC. (Jg ,uu "JJ‘ ^ 
Ijj >-a till IA . 4 ijj*ai]l CaliAll ^hVhulj -InAS 4 _>^ajjAl q !ajij 4 jpa jjlabiaj 

jj j J J-Ua jSj jS_Lail'' (J ja 4 ijlLall SjjAAiil oLa joC- jljajajSJ jSjall (j j~k.| 

4 jxjj _iSj gciljtjall 4 _-vjj->jj 4 ale A=klj CajlS jjo ojlac jAj 2 /Ija ’'Andjll cJajlSAl 

A-a.ij Cajl<; (^gic- 45 -Lai ciilL (JS 4 (Ji= 4 --s'VI Calal jj (Jjlsilj a^)^lL 

.calalll I La LSjim LaS Aac.Uju£j AaLac. f_g\ ^ ^fsV'll (JLa tj-ix-o q^ajc. f.loV 

(JS^- LS^J U 5 J^' ®JJ^° u) ^ 

(ROM J RAM) a J—SilLil (jin—sUj ^11 *^a ^gj'W'l aAaJ j ) J-»a ^ati 4 aJaa .1 j 

j—jjai-ajSj^yS.j/'I'l £tal j_ui jj>» i (LSliA <jl (Jj , ^-Ijik^l j (Jlik.j'yi Calaljj ^jixxaj 

(A/D) (_g-<a 3 j ^ -S] [ _ s -ial-aJ jj-a CLs)} j ~^ >a l l {Ja-o dilL (jji ji&Sn ^jILsa ^all 

cabk.. Llj^llj (Timers) Cal—jajAlj (D/A) ^l—<L ( _ r aaj ^ Ij 

j —>£11 aL— s _ s —lc (j -Lkj La Sale j dllL jjc. j (Digital Filters ) AaAjll 

• Microcontrollers AiAall cbLAUJl 


Software and Hardware fU^U Aa^> >lS) 2 ~ 3~1 

,j_c- La^La S.li.1 jl jf (j^Ljl (j-® Aiiuj jj ojLtll ?clL*-all *as (Jjsljtall (jj^J 

• tSJ^' 

jj—S j 1-a a-ilej software La jAj ^iLt-ail Aak-ajJ ^A : Alauijll 

(J_S jl Ca_ 12 k A _x_a (_ial*jj (jLlI ^jjaJjuijjjlU 4-ucaliiJl AliSLall Ailj Aeasjjll 

. t—ilaSlI I La < _ s i (jjlui La£ Aa A-ujLl A nSLa Ail A! jjjomjjjJ 
ja ^_lc. (Jail_Luj hardware *1_bll ^a :4ailall 4lj>»jll 




J - Ji ^n jJ jl 3. 
Ui 


i__aljJj ojSlLH (JlLa 4Jaa2ikjall jjlj^ll j j-uiJjajJjll 

_j| jJ (JLa A aIjA /ill il\\ ’jilaali ^^3 jjjjUjjij jjII ^D-i.nnl ^ 
ajjll 4 jikjl_uJl jjjlujjll lllS 1 LaLa jjSj jlj •Aj'V ^ILatall (J-alxaall 


>1 . ^_!La p _SaJill 


9 



La (j-ioAjjil qa “Uli i Lag-La eAsdj (_^L ^LaLolj 4 jjji 3 dliliAi <j|Jj t <ibill j 

A _j 3jj I 3 IAAJ _jp.x..na c5I5a <j3? .li'il A-\ »a_jjM (_ya_)JU ~jj±a. t u i 33 JI £-a (j-abtlu <jl 

dil—iili ^ SaJj (j;\ ^IaAjjuiI Ja33 A^ajaSl ( 3 L 13 C. Aj^j (jt£ i A] 2 j| Cliia 

'A -iL JJ —umajjjJl ‘A - =^JJ fi*J (jA JJjAj (Jg^l Ig a\*a jll j ^ij jjcJI 

A —su«s (J-abuj bile- 4Jli £-4 (J-aL*jj qa (jl <J . JLauiVI jl AAiSLJl 

lAgi AjV c^HaI ( A gl'A <dl AjI^lo-oI ^S ,:vi SJIa ^2 cJLl3 *£> 'L-alA.A'lual QA^_yu 

l_yc al_j C.*}H -3 ‘LalAAHuilj 2 'ig-^l jaj ^jjuUjjij_)j 1 | A x/ 13 J JCL <jl < 3 <aA >.u l l 

I_aij ciiiilll £ja 4 Jd (_s\j Jo Software ^-aK (jjllaj S^loj . *iiilA-all 

£_sVj lS^} Jjj&I^I j Jc. <311313 Hardware 

• o^'jF- 


Instruction and Program ff-aU ><»S 0 3 ~ 3~1 

Laij . Instruction j-sMaa ! I ^121 (Jac-I 

^"HLall .lA . 1 
t._ jl& a!1 (7_ja ^tlal .2 
Jill aA .3 
”^aJill fLd LI" U&\ .4 
fjai Jol .5 
£ jaII <3 lc.i .6 
^bloll j^ilao! .7 

11 nr mm mil Mimm!!!!!!!!!!!!!!!!!!!!!! 

»«*«•*••»•*««««••••*•••*»*••***••**•*••♦******♦ 

* jl <30 (jjfi L ^-ab^j Ia^a 

t * * 

<j «, 4 C ja 3 ji <3-a ^c-abjl Lulu 4 ^uaLJl c-Uj oAa.j jA Ja)} 1 J J 

J . ’A iw ^ 4 LL j jj <_jAA (_$Ajj AA^-dl £j\jlitj lAJuil) pJ jl <jl .JjVl 

Hi <*' jU-oll 4l*ij Li JA Iaa J *L Sr 1 ^ ^ (j'j ^ 

<jV ^iu^i J] a-Jj J4li Jj ^34 U. u J u UftA .dUA A^J 
3 ] L-JUb IkA <jl^ jlj WLi JJaj U AiS ^ <l£L V] 3 A U 

. l^jiLulA-a] A jAi. jj tiliA 

Programming Languages jaII LaUJ 4 ~ 3~1 

I . -. j _ <Li ^-Lia (J^ 4 l}ixJ£ ^AilLa 3 J 2jj£Lall aAAj *l£L LjaI O^J^Aj 

3 _LI Jl ^_liALdl 0 jJ (j^-cj AiiliLllI ^ILl j£>j * OFF j'l ON 

‘ A ;L,l lj 45^11 ^iillaU 5iAaJl Cj^LJl 3 ^ 1~1 <jj^ . 4Ai^ 

3 r. ^,„y ^ ij | AA-iiL 2 1 '‘s LeJl ^>W 'uii <Jil i —i LLax ll aAA . *LL3. {J^l 4_LLiLail 
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— 1 (JjJlSkJtj 3jbCLdJ*V Ij J CjlaLaJtll eJA 4_h&Li]l aA^j 4^at*sJl ~yi\ J)f) 

t _ g 3 3 A _mil ,^2 ^^kjjall gcxiU^i! ojlc-S ^jWuai ljj\i 1 

dlA—lC-i 3ij Ha 2“ 1 (Jj. 1 ^. 4 lA-Aiijj Ajj£Lail a^A £_3alLujj (JLil^Am 

4 jjjSmil _j aijVI 4 C.jja.-^a , 4 J 4_mali>J) o^)Lmll ^J-a) (JjliLa 4Iijlj£ 


4-1*^1 aA^J 4_L£Lai! 4iL L jp SL a ^-aU^ll 2~ 1 (JjAik. 3 ^ J) \j i>. s^ i I j AjL=k.jilj 

4_uSibgJl 4_*1 ^jli (-jllSll !1 a f^JJXui LoSj *Lalc- 4_jU (ilii] . Ifl ^gliil 


I_AAiilS _jjjmAujj^il nl_g Aj3.j^ 4_uljj (3° o3W c ' 3_9^ 

_ui Lo^j 4 j^uUjluj^jj 3 I Igj ^JxljtaiS 3^^. 3*^ aAjSkjil o^) ^mnll ^gA j 

, 4_i 4jua\ 4. It 4Jj^Lall 4jti gtiUtA i_JSi 313 LiJaal 


S2 

SI 

so 

b\ ■- ..I—.ft..—-ia.li 4 _Aa*J| 

0 

0 

0 

(°^ LS* “0 (_$t ^-W.) ^ 

0 

0 

1 


0 

1 

0 

^4-i\'i^.l\ Ajuh 3 f c;<i 

0 

1 

1 

^3l£j| ^3 4 J W a 3 ^_iJaj ^v>» 

1 

0 

0 

^4l JA^-i 3 31 *^) 3 I 0 I 

1 

0 

1 

( 4jtm U (jlaju) L5 jJael 

1 

1 

0 

( 3^0 Jl C_A3) L-iAil 

1 

1 

1 

^djl^dil 3 a JAc- 4l Al'ui 3 ^ 


4_j.i-kil3^l AiifiLo _)-aljl <Lc. JA^ljh 1“1 (JjAsl 


JtL 


_uu£l Igi^l 


i] j 4.1^.ui t l> hn 1 4VftUi 4JtL *LjIj£L1) 3 ! i-ii i.Jalu 3 ^ 

^ 3 ^ij Ia^Aj l—ii^lj ^clsij Aa*. _^a|jVlj JLtSSlI 3 ^°i tdiili 4 lg-i3 C-I irvSf 1 
^x=k.jj—a ^glc. Lilli 4 _Lj£Lall ( _ s -ic' j-alj'^i (Ji^-Al 3 * VAj 4 ll^iJl aAA 

. 4_bSLail Jic. 1^-Li.JU fU 43 I u\l l^Sl^im c_Ai. <—sLal^ll 4 Ayjjli 

3_il l £-ba mini j-CJafil 4iJb £jj&Jl 3 a!jVlj IaA 

Ail 4] jjmj mjjl j£ 3 I ^list-all 413. LaLaJ ^jJa_jil lAA . ^gliAjaiV I 


l— 3 —2| ^_A ^gJLmjuaVI 4il 3 !^ c^HaI . 4j 4_i_£aLi. ^jio ml 4 JlS_ 5 ^Ixa > ■>'j) 4 .‘iaSLq 

_J-ii U» . Wim l i ^ 0 3^5 ’ 4jj^L* 11 4Jii (_$jpiuijti 3 a tHjlilil 

_*ll CL^pv "l _ u£ l j ^ls3| iikj 34 SI 3^i_si Ailj 

jj— 9 Li£ ^y>\ j^ll (_>«^lj 4Jj£Lail 4jitl jyi \jl 3 ^ Aio ^^1) __y^i I t^liji 4 A-yjjXi 

^)xsS 3-° 4 (J^ 4Jtll| a^A (_^a 4 4jlik 

High level J!—*-ii i_Sjp— hi 3| (Jjli dal—*113 —hu I 4Jtl __y2\^ 3* 
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Jl^—uuilj jl jj jjiilj dl^bll *UJ ji-aail V JUJl cW«j ^gic. l^i-sj language 

ts-Jj Jlc- (^gjl u t u s dill «LiJ *dia jUb ^lll ^ajlall jl . ^)-nl I&jjc. j 

• compiler jl ^»a jLall jl jl dljjdl ^ajujj ^LiiSiLa 4£j 


S 2 

SI 

SO ^uUUll 4 JLa 

J-.to 

0 

0 

0 

^ ^-bLall^ la 

0 

0 

1 

(t_jjU| y>) j= 3 al 

0 

0 

0 

(^2211) la 

0 

1 

0 

^ 4 aa_)jJl ^i *31 Ul) (_u11 

0 

1 

1 

(f^O 

1 

0 

0 

fej^O ci 1 ^' 

1 

0 

1 



^_uial_jjaVI 4jiSUl 4iAj gc^aU^J 2~1 JjAa 


bvte £ul4lt bit 5-3-1 

jj_Mia 325 (_J^tl! J 1 <^^1' ^ <jr® lst* ‘■^ 

j .. ^ j] d)\_iLk ^u-aa t> qj <^ 11001 ^1^11 ^a«Jl ti* ^ <> 

<>_* f _.Ui Ulj bL*o . jL~ J lsJ^ bits cbli 

^—di LilpJ jl flip flop s^MS (jc. a jUc. jj£ <—i^ll jji jJ' cjLujjalS'/ * 
j j <-; ditL AdboJ Jl . jL^t J .ia!j 3^u2]| ( J^ 4aja £jJaj latch 
J Ml» JjSsi SjSIllI JJ^3 SAaj ^ duUl J t byte ^ ^ 

jj «*< t-J .j 65536 csl dub Jb£ 64 Ujl-ii* Sjlll 4 j (j^aL t_u«UJl !1 a 
— ] J J<.» . ji*_i 1 ^ J'. ^4*iU i (_J)^*Jjoj LaS. dub 1024 ^jLuu dub jbl •^IjJ! 
word 5—aiUtj b» ( —J^ • l —V.MI J c-ull j^j c3_)^ <J^ (3 

,J ^cJa JA jA US dub juSI ji du 16 c> jj££ word *J&ll jj* ^ c^J 

. bdul (3—l) J^“ 

J) jjl A-3 4"1 

a >Ab j jl_^-lab 7 -j2S|j jjjulcjSjj^JI pi jai ^jdu^Jl ^jlb ^j -1 

? pj^ JS> 
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f-Li_iSi £ya 4j 1J Lajj jjjjLuill (Jljjjudl ^lill <d3 ; ?“'Vl L)H *2 

? (Jx^asll ^j3 _jA Lo£ !>tiLa dA j^Li^l ^3 ‘ULula (J^J 

? jj (JS (js*A is-t \j a^jfslill ^Ijpl *3 

f ROM f i RAM £* aJuOu (Ja «, Oj^i d£> -4 
? ROM e ! RAM £* aSjILj Ja c du«A£]| ±uj& .5 
^—ic. *oiiua 1 ijj ? ROM ^1 RAM jA Ja i floppy disk h»i»*<4 l <_><ajili .6 

? AjaLiial J 4^uituii ls a J$i RAM Ail 
? Sia .j ^1 Jlai] sis.j ^^a Ja ‘ mouse ojlill .7 
f l_jid Siaj f i Jhi.ij Siaj ^A Ja t AjuUJI .8 
? ^rl_)i.J Siaj ^»l (Jkkil oi 2 ».j jA (Ja < scanner ^-LulaII .9 
? Siaj ^»l Jlaij S>ia_j jA (Ja c plotter ^•l^l • 1 0 

i^ja_^Jl gJL*-all ^*^3 La3 4 ^lVI i , Util *J| £ua A j j tu/i dCiLakiJ t^ll (jl j^islJlafj -11 

? 4_*_a (Jal*2s (■ _,' t.iAll ^3 

? J (ji? cSjali jA U .12 

? a^)Luiill oiA ^^3 gcll j t J l JJLaJ liLaS ( o_)LluiIIj _)JjAXajSj_)Sxall 1 ‘ . g ua lil .13 
fU <J> f J^l tS 3 ^ ^4^1 t> tiliaUSi] flow chart j^mi Al-sa^a ^jl • 14 

? dL^LHutli J^*ll 
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Microprocessor Architecture 



A aSL a 1 ~2 


'Laic. Aii^aj ^Jbr^a j_gl j)-* 'LjjjIIixJI AojoiLuiV I ^> lg »ol l C-H 3 ^) 0 p\j»« (Jj-a^M 1 JlA .- ^JS 

A_aL*Jl dll 4_i - uiLuaSfl < — LlOajli (_yzx_y*-Lui ^a lg .j ul l ojiA t-jij'i ^ic._j 

_Aj A _ ,jja (j-UjV ^Kx aSlaII (..^ uSjill ^»Jliij i Aa_i_^jJu 

cJ — £ui_)jaS j!i£i ^^a £>3a (ji tjA-uii Z80 Aaj_^jj1]1j Intel8085 Aj=kj_^uail 
-ail (_n£jlll IjiA 'LajjLa (jjJLa 'Lljjj jlal] dljliul iiUjl JUMJ LalailLuol ^ s -jl!i]| 


fV 


g\u.r> 1 l‘ill (jJa_)*i L_aj_ui j . Aja-j^lniJi 

La^ 1 A_s_uiLujjfi CllUjj^all Ax-aJ^o ^jja jUb ^1 j)^<i’lj ^''*v Ajljjjjij) ija!a -« 

13-A a£.|^ib g-r i-o'l'l liili’ tllljl . LaA-laJ ^glc. V) C_U_jJuil V ,jlii __jl J ^'~'-> 

j—Si _iJl diLaJ l az ul i jl dlljlllj (ja^JLx-all jyjiA (j^a AlaSL (Jt-asll 

sjl ^dil- ^J\jla 1! ji^f-j (_^jLj* 11 (Jj-siiSl ^3 liil_j Aalj • |jlA <^3 Ig-jJn^x-l 

3—x-J Jl_2k.ljl! lAJuillj e^)£|jl]| (j-Q ^IjVI ^tdo=i.j ^g-A A-LuAjjjjn ^eJlxvoll Aiilaj 

. Aiiia^ll jl A ag. ^Sl &3A <■-A mil) (jl i.-l'^ j ^JAl^l! Ajj^ jj ^jta dlliij t I 


^cJlx-aij Aj^Ha^Jl A-iuiLuiS?) ^L^aI) 2 ”2 


o jl— A^ isj_£1111 (j_a (Jill_a^lx-a _jLdaaJ ^glc- Ij^li ^cJlxjJl (jl i _ '-^ J . 1 

_)-AjVI U. 3^- 1 jl ^ai J^l ■'ijS.Vi A_iLaC. ls 2> lg-=k.l'i's-> dlULu (j_j£j 33 dlLa^I t . ^ . 1 1 

• ( ifruij 

—lill dlLajix-a]l ajtA ,l~>S 2 xl ALkl^J !_iuilia «ibcAl| ^j) i ^ ; ,2 

jSfi (j-a dilS |jlj La Juili jl 1^1 < 2 i.l=Jl Ia 

( _j ; U LaJS djLa^jlx-Al! (Jaj c"'J"v t Ali.l 3 j (jl^a t*JliA (j_J^L) ^j) .3 

. lA.IjSTi Aic. dlljil jjaljSfl L_y~*- r j (’’ij-v ^j^LoVl eJA 

.u~v (jLkJlj dibljj dlLa^Lt-o (jLi-JiV AjjjjLLo^I (JjLluj]| AjJll (ji ‘—-l^-l -4 

, L^iSj /i\ l.l^g a'i jllLa Sjl jpi. (JiiwJlJ j! ^cjjlio Aji._jJ Sp.!_)S Ul ^.1 >ul-l 

A -_JilaLa])j AjjLuaaJl djLjLaaJl SjJliall Aj^] (jj^J (jl <.. l> t l .5 

j—^Jlj ^_a-^ 1 ) j_gA Aj-uiLuiVI AajLji^JI dlULajtil . lA^)»^i~vl (_gjil djljlAJl (_gAc. 

. NOT j OR j AND c£-° AjjjiLuiVI AjSinLa]! djULutilj 

A_i uiLuiVl ^l-S-Lit (j-a lg_i 3 l^L^jLiUj SjSljJi dililjJ JLuijI ^glc- SjJia-a]| .6 


gcJLst-aii 
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£'_p) t> C'-P-J c^i J^jj ‘ij-iUl .7 

4j^Jjjj l$J ^£jL.*li CjLLu £*1 ji] j] 4jSLui ( _ s -^ cjLajLtdall eeljS U] (^AwCL 

• ^ Jj3>» 


U —Lkl^ll 4 _jljISjj jl *-.-*■> j [ _ 5 ^llj gJLsuall A ujjIauV I ^I^.aSI t>b& CLiitS 

CljLa- uiaI! 4 c.jja=kd« j C, <Lu.laJ) j^Jb baft IjUiui . (J jiui Lo£ a_ya\j\ Lc-jp.iy-iij 

-uua (J JjJ-dall Cy* ^1 dl-p ^Jlx-a Ig.jlo (JjojLuLi ^^llll dlLi^xJlj 

. LglaUajj djl uia \1 t^ilj {jdgul.ji.o 5 t c_s j*j {jl glla/J 3 


A-LUltuuVl gJU-oii 3~~2 


I j^Aj 4-u*ujj <4 jpl 4!Dl3 j* 4_s£ j2 CjLaJLjuall ^cjI j4a ^xap 

. djbi.S£.j di^vLa-m-a *Lc.jdOda . 1 

. ALU (JpaL&llj C-jl 1 n't!! O.P.J .2 


r'l^u •. di -.ill 


*► . o 


Jljlj pJU.ui (L t.-y (jV! 1 g ,1c. CjJ-P-ll '^p.jj t— Sjjji jbiallj i -_. i l u V 7i . 1 l 6.1a. jl 4-jjuall b 

cfj—-Pall ^ 3a l—i jjuiS {>)j3ll 5Lp.j Laij ^jajLaill (JjucaallJ l^j {J-oLk pjL Jjuaa 

^ 2 kjj iS i__il jbl jx» c_s jb (J^ A LlL_$ 0° ^Lail J^a j*-a is^J 1 > < a j i t$JG 

U3—^ l A>- -ui9 I 5 _La (JlS A q ab j j (Jbbl^xll j <JLxX Jv.jjida.ll 4j.jaa.xi Lai . gcil*-a)l 

. ^kvill3l iijaJI jjjjiLwS/l ^ ja-iajdJl 

gJbuiJi Aajj-uj £jk CjUIJulS )j ci&Lxwi^ll 4-2 

{JrLb 4_uba diLli. £ jjj-aa diba j b all daajjJl (ja j4 . 311 da!/l A j , ax v3 l p ,VL i»n 

(jj_ £j 3 4 AjdHjLdfaJ jfLaa ^-=*-1 j] (J 7 iS^ jj * ^pLJl j-pl ^iLtdall 4 j*jjjI> 

: 431311 L_33lijll *bi J& IjjB 
tP* J j)i jijll ^ L aj jvl i (ja c-Ijjui J ^1 j33L l^-al^)iv! j Jl jalla daLajLt-all Jla^t . 1 

■ (JLuSil (jxjl 
. 4. nAg-j oLv3l (_$\ J CjlajLidall (jljjJ .2 
. <_£ jljalla Ig-aljatjj jljUla dlLajL*-<Jl cJLaJlj .3 
. (ja^JiJl jl (_ SJ1j3 lgaa.l_p.Jj alaal {_$] jj-a JljJ CjLajLdJl (jLajJ .4 

jA JjVl c o ¥>jj cP P.I J l^Jl Jo Ijj Jai 3 l jlaa jLtxdl Ja.b daM a »uil ) 

ja_ j£ 31 ^ j>j->1j.ii1 *4Aj general purpose registers dL^lpjjui 

3_ aLLa dsiLa__uidall o4——A (jj£j S^lc-j 4iJaj j-a lP> 1 jC-Sfl (j^ 
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Ji\\ Laij 4 Ig-La I jAj jl lg-ia cJ > u) ; ! Lai 4 lL*LIaJ ^V lu mll 

oAj—-?.>« cj^,7> au baa j dedicated registers (jAl jc.^\ 4j^alA cix ^,-\ >.^ _jgi 
IgaS ^A:v.il\ “Olujjj ^.lVL»i.al\ (_pij]j tg jc- AjrA V ©Asdj 4 A.A j ji (jAjC- $.IaV 

, lg_ia 'LsLi£]| jl lg_La p 1 

<. « ;U jli IgJl 4-1 a1a]I cjLjagill Ax] XaIc. ^ a A AA . 14 counters caIaIaxJI Lai 

£T_) _i. (jl ^ t^**.*^ a ^_o UjlXi j] \ i l yi’i Lai Axj| 4 i Axj ^gfLS OIaIAxII dAA 

( J-y ■ ».» (JSi 4iulaj^ ^»Lc. (JAuLi (gjL Lbj9 (_}A_}x-Ljs . (_£ ji 3 J LojIa jj^J CLal*A!Ax]| 

jjV q _.ix^a ^Jtjtja ^yaM. /v^i jjjA tfllij ^Hx^rd! 4 j^-1^}jAi] 4.un_Ll^JI Cli^L^-uiJjil (j^a 

. Ajl"'L]l iAA ^3 Ig K (JjaLxIILui ^glill djl^ilx_iait ^ ^gie. (3fLt-a AUa 


Accumulator, A ^.£& j —4~2 

Cjjl_ill oA_A J oj_ SIaSI Odjb (j-a CjjLj 4jl ^lc- 'Ll]] jjj-tll (jiLaj (J^v_ui^i j_$l 

£_a (J-ol_ xj]| _3 4j^=k “^H-iA CiJ^ oALc-j gtilxjall 4^-JjLji (JA|A oA^ifcjji 

j__a . o^j^]a]1 ^gA oA_5Sk^ja]| ditjLu]| jjG Cli^A ~\ m.a]| eAA (jAlA ajjii jpdl dl\jLu]| 
(J^-uLa JUt l . ^Aj-all jl Accumulator jUl (J=k-uiAJ ^auiJ La LlsV wi<dl oAA 
4 jIa (3]]a]j ]2Lac- gtiLt-aJi diDl^MLa 4 A j^a^Jlj 4l _ja j-i SaIc.j i ^£i! jllll 

j] 4 jjI -uii. 4 -lLoC. (j; I (jl . ptlLt-all 4i_jjJa] I j-UjAui 4ii 4-Jj jlVili luS a\ 

JLoA t Lg-A ti^la (3>-u^a (j_c^J (jl j Aj*V pc] L t^a ] | lg-J 4- lft la A va 

^Ijpi_ll (J^l tii^i (^3 (XjJajj (j^J Lag-La 1 a^.I_ 9 (jli (j-iJiSj i ji dlA_)l 

JaS3 |AA j_jaal 1 Sj^IaII ^g3 (^*1-^. _ji _)A] (Jv phi (_gl ^gA ^ ^3_)ll 1-*]^ 

4—Laj aSIjSil (_gi VI x_wajj V 4_iilaLa jl AuLoiii. 4jlaC. ^i 'A.r\.\ ^ Oi c)j 


I—»Jaj] (_5 ji^l A ag a tllliA . du 8 <-—1\ rv . llx al l tdlAj ^Ll (jl^-« (_$V I g Ifi'i j)L ai 

j| (Jl -:LaV 1 djUI^J (J]iLk (ja sr I ji.] j! (JLLaI 4 _iLac. jjl (Jr> ta/dl lAgJ 


(J 3 -ui^a ^gil ^.aJajJ A<a_^i*ja]| jjl (_gl . (J - ^ ki<\]| I AA (J]^j^. (j^> (j^Sll oAIc. g''^p l> VI 

(j_ji ^-aAla 3^ajl*-*3l ddlS 1a] ji ( !jAVi 4 aI ji ^gil lg- 7 ^'jA! ^IL ^5 V ji ^AljiSl 

J-=d (jl£js (_^V ALa Igiij jxL ^ ^AIjaII (Jawoao (^gi V jl ^-daJJ lg-j]i tjLi^l ^-jl 

• “L?\jLi. jl ^)jjL>Ujjgj^)Jl (JAIa ^gA 

bits il—iliJl^ diLull aac- (j] ? gJLx^all jLijAuu *lAqjju ^k jVI dLl j La (jil 

data bus dll- jIaJI jLuui Jaj laA AAc (_gjLoU LAI A ^Al jj]| ( J gv ua ^k oA_jgk^-a]l 

A-3klj ^Al jj ( Jt > uia (j<a (iStlA (jj^J (jl diAJlx-a]| jj>iir \ ^gA (jAa>j]l (j-aj 

—3 Lg-1c. <vlixli-uiVI ( 4Um ^A^alLa 4j-alA]l i_JuUa^]| eAA (_)Jaxj . La£ 

. (_gjLu 1 LA ciu 16 diLiJLx J a]| 
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Program Counter, PC JlJc- 2~4~~2 

A*-J A2»,1j1| o_)£!aJ1 qa ^aljbH LS & <jjuaLmVI 4-^ag a ^jli tLiic LaSi 

,_£ j-Ovj ( j£LabU Aj AVi ya 4-a^-aIt i>Agj AjV 4_jji fc^Uilj £ lAA_AjJ ^kVl 

, 3 9 (j V - £ .a \ l ,jljlc ^Ic Laj'A pcaUjjJl AlAC ^_g jb k. j • »_}£Ia]| ^ ya\j$\ aAA 

j-i o' j' ■ ^ LaiSj * A-dsU l ^ jja 31 <2c l£Ji 3! _>-aVl (_gjlaa ^aJI Sj£Ia1I 

Jj AjL j . ’y -\a jaxaj 0-alj^)2l AlAc jjli aAj-tn ^uj ^jl cMj S^IaII ^ 

(3-3 (J^- 4 _>^ b-^j J^AJ • Aiilill ^ _^aV' tjlJ-* 0 

o “3—5' _y^i) (j'jjc- ^jJhj gciL»jJl ^>£a . *i 1 I (jla jjlSb ^Jj g*-ab_^JI 

J3-9 jjA-II AaIc !_5aJ' __y ^' ^A ^cJUuaJ ,3^. ^cab^Jl A'Ag ^gA <Ll 1J jiiil |3 UJjlu 

^1_»ju LojIa aIa*J| !AA dillj AAc , lilliA gwaUjjll A-ljjj A lLaC {JslLjj j AjiHS l 

j—a ^JU^ail ^jfLoli lAi ^^iiaio Iaaj address bus ^jjjbxJl jLuw i cjbj aac 

CS- 3 J ^ ^ls 3 pi ^jai a^SjAl! ^tAulS lag - a _) b . gi . "d 

-Ic £_£9jJJ giLt-all lgj*_a (j"i ^^jll S_)£)a 11 4_i*£ q] 


£5“ 


]] bjl-u IaI . Axj bu3 (_5 jlui La£ (jjjLisdl jLuia ^ jajVv^ll J dlllJl AAC 
A_tSViti { ^S jjA]l 4 a!c (_£a!I _ySl\ _^lc (_gjt~\; (J^*«.a Ait g-ali_)Jl AiAc. 

dedicated ^—^liJI <AAbL=i— —uLali (j-a £5^° ' tijli 

. a1a*J) Iaa cjbjila^a ^ ^.lLiLju V liiil IjAajI JiskV t register 


sSn SjAUu liiSlfl q (j >< t u 3~4~2 
Instruction Register And Decoder 

Jjl (_]^__uij (j'j A_j'V ^ciljt^aJt < L=Oj-ui Ail ^)jO >^i%j (j' A*J 

. j_aljS/! 'J 7 - jA (jlS-all lAA £ aAjljj ^ (j^LaSn As.) ^ 

£~'. l\ ,'\ \ AAC. ,^1-vV . jVl aAoiXj ( aJJ ^goll '^aSfl a^)iAj [jjxu ^aljV) (J. ^ia jjl 

1 _AjjAj ,_5jl_uU (^l o_)£lAi1 ^ ClulJ! dllij AAC- ^0 jbi^V, SaIc- ^>*1 jVI (J > > 4 - a 

«A A i.-n ^j-s. i (_5a 1| i "i l--vU » ^tl ^ya (Jj^.,11 iAA j_gA 4_uaLi. CaUIaJI jLui-a dltiJ AAc. 

AA_O t—fiijll_ lh lAA4ii Aj! ^cJLx-all AAO jjl La£ £ (j^?l 

jjj_ 3 (Jlu 8 jA (J.>jl»i* Ujtli AAC- ,A)IS IaJ ^l^a3 _>aljV' ( J - > ^^> ^ CjLLill 

•jKVi 

V 1 (*2) =256 X-’- (J^abdll ^jWumj iAA (jl t!^A 

4 k .'l (JjoIL lJaII _^a! jV I (y* ' Aij ya\ J\ A-lijj CAi jVtx {Jji 

aAj_=y>ail J-aS/i Sjiji t.U'iH ^jlc- 4j] C ± p -i (l — 2 ) JS-Ai ^ La£ J^'jV 1 l) >»»£ ' » 

Sji_Aill (_J_u»a. C5 _lc 1 -AAlijj ^AAjui J=iSa oA^ij 'aAaC. (jla (Ji^a 4^3 

oALik ,JJ oAa.j oAcLul*J iABa cJi-A ^JlC- *A_^i.^aJl 

. ^V-» i/k'l j) £_jIa ha . 1 ' 
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Status Register, SR cUjuuj 4-4-2 


. Flag Register, FR tis^udl laft Ls lc. (jjlkj LLaJ 

pi_a AoSiaLa ji Aul in-k AjL&c. _ji.l 4-^jn aIL^. AjjIuLJ S_jjou (J^juudl Idft 


A_rp-iL'll &dft dut£ la] !!)LLa (jl (J-^. m.a\l Idft (JA3 ( Ift-VtiiM pulljuall 

(Ja-ui-ail ldft . eJuLall _)ba.Vl ^P'J '<_£jLuU pi 4p| AaiLui 

(Jdj ji gjA*.! flag Laic. JjAK.1 l^-La Sd^.1 J) (j£»J diLLll ddC- (_gjlaL.J 
i—A p^&Vl adft (j-* 4 Iftdaiu pJ ^ill 4 AftiaAdJl jl 4jyl >>r\j| AjLwtll £ya AJLut^a AlLv 

: 

a —:auu diil£ la] la^Jj (jj^j dull Zero flag, ZF.a&^l {— 4 — 4—2 

dul_£ Id] Ij_it rt dull odft (_£jLliU AjllaLa jjl A.u\ tia 4uLaC> 

. AalLui _j! A±^,_jjs f. I _j$ \ .nil (jo A nil A ^ Aadull 


3—^-uj dul£ la] !a=v!j (jj^j dljull a aft Si gn flag. SF 5 jUa^l pJ& 2~4~4~2 
a —auull *a—ft dul£> la] La! 1 AilLu ^JLi^all IftaiJ AaS3^'^ jl ApjL^io. 3 \\*& 

A-ull >.«!l p—I xj 1^*1 >«> l_—iLiik .1 AjUs ' pL U j^ft ^li a \ p j jr, 

dul— £ I ali l$j jL5J A>m li ^ du jiJ <jl Ji^V . Negative Flag, NF 

di-ill odft dul£ la] Lai Aja._j>a 4 7 ./nil j)l ^ lar j till4 (jls l_yL-sa jLuu du _/Ll 

p lo dill jj o^-A _ Sj Lula Ajll c*lldl A ill i .1 A.y full jjl idila ^la Sdulj 

. A A Cul l du _^pJ CjLj'Irs A ^jLoU o jLii'y 1 













—2*1 - 3 i—s^AlLuai j! (J.,o~x. dlljiA pi !3j 

cs-^1-9 O' 0 t —■sl/LLuVIj lU^I diluLto <_j-a (JS (jou (2~2) (J^Luj . ‘4 .uLjl?>. 'A jl<in. 

. 7 fij dull 

,_pd dul£ 131 bgJj ijji-i ^d*l! 13 a Parity flag, PF Jh jl4) 4~4~4~2 

•Ij I ^v jll ( 3 ^a 4-lc. ^ylc. (_g_glui gjix-ail 3 I 4-uLma. *LiLa& 

(j j -i vi jJ*ll 13 a (jli Cy* L$^JP “ i * ic ’ LS^- iS 1 11 j>2a dul£ 131 La! 


Carry lU^ 
Borrow <di^ 

<-1 

IujI 


7 


7 

dull (jijj CH <—jlMluj^/lj cU^bJl (2~ 2 ) (JSd 


cjj% fJ*Jl 13 a Half carry flag , HC jj iU^-$l 5—4~4~2 

4_-s n'r 5 —xjI^jII dull ^gJl AjJlull dull jl *LjLiJ| (J-uv tilllA 13] l^-lj 

4 'J^c- 4.^»-ui 4aiHi]i dull ^gJj 4-n-j|^ll dull (j^o <_i!)llhjil tilliA jj 4aL&c- 

^_11 jl (J^-v ji <__s^ILujI dj4-^j 13] (_g] <303 |jic Iju 3 l_jix-o i 

t"i 1 (Jjl Jj] l _$\ i ^Sua dilluli Jic. 4 .. 1 L 0 O |ju lift liil .!->-» V i dull 

. k^iill (J-uiJl ^lc. 4uij$ j-uj (3~2) cl^d . jiSj dull ls j& 

^-waljV ( _ 5 iiuaij]l £-^2iil oic- ^Uuj Ig^aluiduilj I £>3 a ^j A ^ » ^^ic. jjulajll 

A AO *“ LaS gJljtja L>° <_tljA.Uu p3\j£-Vl 44C- ^jl jvLtll c ^jJbuall 


l_jc.JJ (j^lj ‘ u lj£l l 13 a ls 3 Aj^)_jX Llu _j_^j.in»n JS1 LS iu^aijj| <■ m ift^jil IiLuiIjJS 

. e4A ( _ 5 -ic. ^_> XB t _ s -ldll I J fUi l jjVl 


1 .2 Jlla 

• A5H j 77H O uaS jlt Aalao <!!_>?»•] 4 xj ^2jLuiJ! jalH^Vl diUji^s l_u£ 1 
• hexadecimal Ajj-dxlx J l sj^^uil ^ (jujj^a juas^l jl 

: ^ls La^ jULui 

01110111 JjV I fSjil 

1010 0101 yJiai pSjli 

1 J— 0001 1100 4uduil 
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* AibLuJl 4-s>_ulSl 3-' 1 

, ZF=0 (_$jLuij __)iv-sail ^1*2 3^) t jLuij V A-^.-mil , 1 

• SF—0 jLjj ojLjVI 4 >mlla A ?■ mil ^ du 32J .2 

. CF—1 Ai.lj ^gjU«j ^1x2 ^3^=2^!^ A-xjLuill diJl (Jrt-» <4il_iA o 

. PF=0 3 1 (_5 jLuij ^^jj^ljil ^1x3 ^AjfS AAc^ AjL-xj Aj3\a A.:u illSl .4 

3 _iua (_£^ 4 1 ^1 jJl ^1 x2 AxjI^U AjIIjII ^jLiJl jjja {Jjoj:*. tdliA • 5 

. HCF=0 



Stack Pointer register, SP S~4—2 

3 C ^ 3 l£li ^ja^xji Axj Loj 2 Stcick A >nA^ /ill LlLu f~iVl Ijx^jj Alll e-Lui 3 ) 

A_in 3 I «_i^atli (_jl c£iil£-a\j (jVI (3^J 4 AjtiaULJl A iQ^lll 

•^V Igjilj Ajig^ili dUluli ji Q^x-i cjjj^ ^ f^i a jSIaII c> <=• jr" ur 1 * 

- ^—■ W— -■ i J_>^ lAjlijAll ^yiibj A-ulli a 3^ Igc-l^jlmlj Igjj] Ajxtjxjl 3^ 

<v j_iJl lAA Aj 3 cjj-^ unit (jl£ua jiwl (jljjo (_£j!b»J Aiu.^all ^dj^o cJ~> “ i -° 

(jt A_}3l2 (jij)-ic^^Ic (J~> m-all lAA ^jl LalLla Aj\2 1 5 U M t S^^IaII 3*° 

3 -a $. 3 ?-^ jliSA .1 ^^2 AJ 34 JI Aj.il (jj ^2 ailc 3 I K-xV . du 16 3 .J-V- 

. A.ni.i^afa (JjajtlLaUjj (_gAil Sjf&lAll 


General Purpose Registers ^yal jg-Vl kA& 6~4~2 

A Lula A ViS-xl 1 ^33 3^1-^*3-1 *' kaAic- (Jl ( 3 ^ (_5^ 

A?v-i*nl| a^A Jluij] £ya Ajll t Aik.V £_S3^I AjLoC. tgjilAijjai] 3 )^J 

gJl-*Jil| j JiS -\“\ ^xJ ASi CaS^ jil ^ J^]| Ai.Ls LAjjtj lgfllc-.Vui.il ^aJ 6 ^)S 1 a 11 ^jil 

A. uljJl 3.I-. 1 A.il-v^all aAA (jLa 3^.3^^ ^AiwUuiJ mal l 

3I ulo dll jj AA xJ Lljl_uu oAIc- 3 j } < 3 t "' V ^ ^ Juxoll £>AA ^2 dllj.ill AAc. . !g .lij 

AsJj . ^3^,^ A^3ui 3 AJ 3 ^^ ^l J *- , ° clH 5 l di 3 ^^>. ui-all aAA AAc- . dlliLnll 
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1 -L jH jE jD jC jB a,i& *Lu>jaU j_g-ic. I—^aJ 

j_g-jll 4j-a-iau]| ^^A (j;~jlu> LaS 4.xa>> u\ l e3A « A. (JjS (j-o ^a-m 

0-(4~2) . assembly language ( ^j^ illl) ^ju^ V) £_* ^AA'.u,ri^ 

^^raJl LaS (J*L«u U)Vl <_ 5 ^- tg UaK*) ^^Ull 

. c-DL^ouJl £ya ^eJlst-a (_$f CliLyl%./il 


{J^taJl ^Ic. 
JhjiAl jJo 

jjSjucajll >lc- 

_jAjuaJl ^le. 

sjLsyi fJc. 



SF ZF 

HC PF CF 



B 

c 

D 

E 

H 

L 

Program Counter J 

PC 

3l3o 

Stack Pointer I 

3P 

A ui.Y^i /ill 


CjI>\Ua 11 ^cjljjjj QA _)-n£Lll (_5-3 


J-aljVl J=»jaus 


U^JI (4-2) 



tg_La i_£ CJJI^'' '■ aJA £-a okt*-*- 5 J , j tllljA 

dil_ jj B Ifr Lg-iS lg-*js (J-al*ill <_J-a VXl Ullj 16 (j' 4 

V J 4jt_a ^Lakl^JJ jl ( j^ - 0 .! __^ki MJ <J ^ . > a^ (J£ (j_J^ AjL^Jl ajiA ^3 .-kk 

.k B C d^a^ll £-a *)/j j3 Jj V B (J^jji-J! !>liLaa c J>^ <_sl jl 

£_a V] £j-\j_ i ^ H E (J > VJ j-i jj V D (J^uuill iillji£j 

C ^ Ja> tiial l jjli (^ (J-n. ihaIIjj B (_ jrv .m> a ]| ^Ij3ji 4jl . L cJ > 

'a _ajk^ll ^ low significant byte (j ji-^1 a^sI) cjlj eiyEll d^, ji lSj^ 

high cs __<Ja*ll 'A a-iSlI cj!j Cul—ill (_$j —l=u B J=»-uLJfj ciu 16 'UjS-J! 

HL j DE ^ 3-kjlfil ^c> significant byte 










H J D <-Z£k •> m-all j AjUill Clilj diAxll (jjjixa L j E (jla 

4CF6H 3 *jU-all (J>.ui (jl Ijjjl 13] 1)111*3 . Actual! dills dj-sLil ^ 

djii dul_ill ^_Aj F6 dltLl! U^ 1 FEL d£l^-j u . u a.]l 21 jj du 16 (j-o 4-jji-di 

4 A_i'd l dj|js 4C dul — Jl I-a'lj F ( J - > m^all £J-<ajJ (jl *^V A-a^sll 

Cj1)Ls»_ijlaII a!l—A (jl (4~2) £_J^-ui ■ H l) =» *. m«H 3-ax il 

* 4^'jFj' ^ J^ ^C-J^ija 


Aj_£ jl £_)£__*£ (jj_jia j)C- p!Lj gd \ -*- a ]| (Jl^-i. (j-a Clj oAlA £-a (JaLjijII jji 

t. a j - ■» j < lg_La j (JilJ Falxll ClDl ^ ui- a ll (j-« iSfclj (JSLl ajLlac.1 code 
lj\ . A J , ^ll |AA ji a^>Luill aAg-J Axj Fua (^_jLuj La£ 4_is£Lail Ail L5 $ (Ji_uua (j£ 

li Aj Jai3 jlii^alj JLll^.j (jja Aj1“2 (_s^ ^ r- L fi ^gja _jA La^ a.AA 

jjVI (jl) IaUjIj jl Fj r>j ~i . Ai^sLall AJtl C‘)l ilVu.a i \ml Vn 

j-a I—AJU& t_S—Sik! (jlj JJ-Uiiuijjj <_$1 AjjIxj (jl (jfFu Fa (Jal V] ^ Fa 


(_5 jLa F£ jL^ j 


Sjfl _ ^,\\ 


Code 

Register 

111 

A 

000 

B 

001 

C 

010 

D 

Oil 

E 

100 

H 

101 

L 

110 

M 

Register pairs C^sLa-uudl £\jjl 

00 

BC 

01 

DE 

10 

HL 

11 

SP 


4_u\jj]l Lglil^iui _j cjl^ ^ in all Cj1)L'vj;'a\I 1—2 (Jj.w 


^cJU-a!^ ( jls> Aj^bjLk S jteu 5-2 

Ig-1 Igl^a (—jLiSil IjiA (^5 Lg-uiJ-iJ (_g^ll dFj 8 cgO ClA^Jlx-all £tj|_jjjj 4r~.j)y \a jj| 

^IIxaI! (JA c-ljFI . diJ 16 ji 8086 ^slF-all fcjilllSj 4 Ig-La j~*H lijia 40 ■4-ic. 
^—a 1 68 ^.-u^al c^.n^ SALji! dslaJljt-a]l eAA 4 il_^l=>l Aic. Iju 80186 
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^ lijJa 296 o* Jj s Al$ tA Jiij < 80186 gJU-<dl 

l^a . I2 a ^ l^A«j-iluj ( jil\ (jjbJU^lt ji.1 jAj Pentium Pro jjj 

? cJij—LVl Xixll !2 a tj5» !2Lalj t t_s1_jlaVI *2 a < i_)i» (j£ AjLlaj ^A 

<_a £—uij J a. <i a AjjoiLujS?I (—il_)iaVI C-SjUaj ^Je Ajsj jjuo SjJaj pLalJ (JjLa_Lui llA Ui| 
*2—A -laj_) Aais^j c_i^pa ^e Cjl^jUaVi 1 g-in- Ju^dli (JluAaJl 

»2—A . <il—12 j 4-L-alik. (jj-i-oi ^gjj gJLsijJl ^JSkJ^uij Ja-p-Jl L_i!jjaVl 

1 Ajlllill djlc. j .a rt -a l l Lg.aj.iJfc c_il_paVl 


Address bus AigU*31 jtm-a 1-5-2 

•*■*-*■* uij ^ J pt^jjui Ax-a (JjoLxjj ^j! ^cJlxjili Xjjj (jli-o (j;\ 

A --U_^g2> ClIjLS AjcoJaj -xL ^j| _^jacJl 12 a . ^jtfLali l.\g J lilj.'E gJbtjJl 

(j —a A^jlidl c_iljjaVi &AA X'ir- ^^Ie gH- * -< * ll «LLlau1^J AiLa.jli 

l—si_J iaV I *3 A X5 E l_J-Ui2fc ^^Ae Ajli till 2] . O- j^' (_j-ajgJJ glbuall 

Jjl -uiiuuj^jll ^jfLaJ XiE. J Xa.1j (Ja2iJ 

e2—A xic. 4e^ 2__}/» 2 (_pjLoij jj^LaSn a 2 a jxe (j_j% Ldi^j i Igjtjj (J^jUuL 

-ic. j»MfLll Xli-rfi) ^gjJl j dij 8 £olj2ill | twi . l_j|_)JbVI ji JajiaaJl 

u — Illl S_^sl21l jl-iXo till2] li^lal6 (_5 _jLuU jLuui ( _ il_^la| JXE 

dul— j_ 5L^64 = <—ul_j 65536 ~^ 6 2, (_sjl_wu _jjjluajluj_)J| 12a (JlL° lg * n {JjoL*jj 

oJ jt - rv ^aJI ajl^y I (jl JaJi-V . <XijLi 1024 j (JS. ^jl ^)LuC.Ij 

"A -fij^Vl (jjj Jj-uluoijjJI (JA UjIj tjjSj (jjjlixll jLulo j^Ie. 


_*nll Xi^)j (^211 jjlpistil XA=kJ L^xll Ja la jA ^jV (j n5»l l (JjuIj 


o_)_SI2ll A _(JJjlxdl jajK-v ^J3E QSi 4JDIe 2~2 (JjX^ . Ax~a 

. aIL^. (_]£ ^3 



^i-Jl u> jl*Jl ^3J jia ^jc. Ajt-a {J-aLstllll Xj^jj ^211 ^jl ^ . rtl l ^JL)tj<ill J >~vj jjl 
^ lc- lg.xaSj A-u(JUSixul j] ^i^i.Lj ^^2} jjJjlijill ^)Lui-a A t . i jaj 

jj_ <1 _c- qc- SjliC. Uiaul jLauill I2 a . CliULuil ^)Lol* jAj ^1 jLui-a _jl 


djl_ jLuII lg__llE _uaJ _;!=>. Aj-ijTt^il S^)g-^V Ij 0il*-al! yJJ Ja jlrk ll 

Ig_j <—j^l CidJl q\ . «j^-Vlj ^-IIscaII Ig-ljlXi c_iji2i>ai| 

4 cnl_iUll jl_ _ulA t al^j l-»l j\ dlli J^E (. Uii-I. ^^Je Aajj21 (_$! 

I * 1 1 1(3 ^-‘O jxl | j c**! 1 8 sj1x4<q diljlaj _jLui<o LgJ oV c il]2£ 4 du 8 

^i _Ja jj cjUuiLiJ! jJlE . I2 £La j Hj 16 jlu»^ tg-i ^ ti3J2£ 

a2_A _ >4 Ailit jl c“n iJ^J Ct)dj| ji CjliliJl JXE sjji-a ,^-3 A>a_jl*ji 
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J- 


Jjuall (Jjxjj (j£*-x (Jjxj dj-p». jl Aadj l^j £_d»jj diLlAil 


S_>a-wlb {^uu lx f^A jlL-aVlj AjUJI oAA (jx Ajj£jj 1| . jsJ 

i A t Q.1”' J *■**” ' j dlit~>Jl jj dll All I aiA (jx Ajjlxj (jj • Axj}'« xll 4_util]| 

^_A «djLs (_gjdl 85H ^ajll djljLill *aa (Jo (JllxA . Word jl A xlfl (gxjxj 

t i l« 1-v 1| ^_3 A.ar/lxll jjQ iV‘.i\lj .ixll ^Jr>1 (jO dllx j l». x] l S^Ll__ylj l 10000101 

^x Jlxxll (Jxbdj La-lie- . AjxS jl! cHiLl) j jjAiV) (jo <_jIjS (_gl ^Jj ja».JI (jAxj 

(J—S, j dlULull jLxx -lajlaA dio Jo <—ikj jj txg.iu (Jxlxjll &.!=», j (jtii Sj£ljdl 

J (jl_3 diJ 8 Jl jjxii Alba. . (J> s\k’ui iaA. Jo (J^i Axjl*x]| CLsIjj (jx du 

I j] t dil_JJ A_ajlxJ (jx Aj Jx (j Jj (jlj JuV Jbtxll Jj jl (jx (J£jj AxJ*x 

^_lo (Jijj L^jli Ajjlxj (jx jj djl (jx JJlO (jx AJjAx AxjLixll a^A t-“'il‘s 

a-i_=kj) (jj- Ijj 16 Jl Jill Alba. J . I^jIjj A.30 C.-lu'-y Joj ajx (j -0 J^' 


U 1 J— a J A1 (j'-c^- 


iAj!| 


AjU dOil { tjj 16 A dilxjixxll (Jaj ^gjS {Jx built 


(_gJ-A) (Jjjxlj Lulbuil t—JJ-uill IjJ du 8 Jll^Jill (jx (jjb 1-4 16 £cj|^)jxll 

^jl Ja._. lib 64 Ji^JlIj Ijj 32 JI_JJb (jVl dllb ba3 c >i*j Ixja l^-a^jjuLx 

oj_Slill £x (Jxbtlll Ao_yu! Jo -iaSa (Jt'^jjj (jl djljljjll _jbxx diljj oAlj_) 

j)\ _uix (jo ojjAl A.xl*> . AjjbjoiJi dsLilxxll «ajijj Ao^jjji (^lo Ldu! (jx^jtjj Aj^lj 

o >V' (_g-lj gtlbaxll (jx Ajk.^lA (j^l^J (jl (jAaJ AjIo S^jbjjV I (jl diLjljjll 

. A-laj^xll ‘jQ^Okjf' (jx ^Jbtxll (gij aJjLI Jt jj 4 Inj'k ^'l 


Control lines b gUtxL 3~5~2 

JbAJl (JJ _)la (jo J jAjf ^jbtx (jx lAJJo C .tl’A j JajInAkli 6 jlA 


(jlo AJljjo -^J-iJkj (_5ill ^^Ajx AJaJOwall e_j^o».V' (jx jig-?- £_?' ^Jbtxll 

^ , x (Jxbtlill (jx (jjajill- (jj^J A43 i (JxLdli l^A (jx (jxa_)ill (jo (jjj\l*il jl-xiix 

(jL_a A-IbsJl aJiA (^3 ( 1^-ix Axjl*x (JbSluil (_$\ i l^-ix S<i.l jail jA Sj£15lI1 

Memory Read, MEMR ^AIll JaA LS lc- Sj£)a 11 Jj SjLxj cJjxjj jjjxjxuj Jl 

A-xjltxi! (Jbuajb ^j2la Spljlll jA (Jxbtjll (jx (_pa_)ill (jl S JljJl IgJx t_ij3U 

(Jxl-*jll (jx (_pajill (jl£ 1 j] La] • Jbtxll Ia\.^1jj 3 dlbl jjII _jLuix ^Jo Ajjllaxll 

_lo ejl-ujj £_Lxa jj ^»jSj Jbtxil (jbs ejlll ( Jj Axji*x (Jbxjj jl AjIjAII jA 


( 5 —iljja (Jxlajll (jx (jJajill S J|jJl IgJx Memory Write, MEMW JiJl 

^LX (Jxbtjll AajJall (jxijj (jUaA tdliA . diljljjll jbxx Jo (jx Axjixxll 

J l^j Jil Interrupt Ajiialaxil JajIaA Ljaii t*lliA . (JlA^lj dabljj 

(J—uas ^—jj l^j (jl! HOLD t J -Lnxll -LjLa j a,.\jijj (jjoj gxLjj (_gt a» LULo 

, A.liar x (jxiljoV dl jtuixll (jo jjjjiJjjjjJ jl| 
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3 j£! JjI 4-i.aS 


—’ I *> 


(*^iSl) v^jjLi^SjS ia.1 3 1024 


wiS 2 


*2juIj 2 


_4_ 

8 


_16_ 

32 


64 


128 


256 


512 


*ol 


_Lo 1 C 14 j\ J n 1 "j \_ lS 


i—lS 4 


wjS 8 


V s 16 


^ 32 


^_jS f>4 


^jS 128 
256 


-jS 512 


.oS 1024 


i-— La 2 


.Ljki 44C 
OJjUiJl jLuio 


^ 8 

23 

wL« 16 

24 

V>-> -32 

25 

‘ '^r Ld 64 

26 

128 

27 

25G 

28 

^ 512 

29 

|i_La ] , CjjLiaja. l) i_jji 1024 

30 

M?- 2 

31 

u)a4 

32 

i—ia. 8 

.33 

ua. 16 

34 

't^ 32 

35 

(_o. 64 

36 


4_La £j jLaus Jo j)3-ir> JS-lE 3 2 (Jj-i?- 


1 A VNf- i-»' .IxJ LcOS Ig 1 e ojjUrfO&Jlj ^jliul 1 A^ 4 Cj t—sl^Jo'i/l flJlA 

(jl <_j.-o_l (^jll uiljiaS/! <aJ>! <>« * (j-° <- -'t llo-j tgolc . 3 (JSJij 
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Jl—^—lij _ lall lift CLOCK < —i_>L ^ g ife o_^9 3ilj 

i '*»»->- ^ic- Jd-k-J Oi*^ diJJj 3 -L«O dlLL-aljjiJ AjjjgJS dlLdajj 

dXau Clui. ^JlnuJli dsa3 jjM Ar^Luj ^A CLOCK dliLjhfill «3 a . ^cJL-all 

'iH ; djl—jJaiill j>3_A (j-i*-^s dixJ gjLx-al) Igu AaLvc. (_$\ Juili (j-aj 

i jA.ll jjuu CjlaJaulS &3 a dl_)J ^jli iill3]j t oIAjoj 

1 8 dil -*!!■» .*11 a1L^, ^3 . ^Hx-aII Ac-Jui AJXdi LuiLuij lg_l i.1 j.rs lg_j 




Cj_ 


(j—a ci^j jl djJJ aI LiljS S—Luoij ^jdj! CLOCK (j-aljSlI JAJj (jjfL 

*L__l3ljj jfLua i-...L^a.i ^gJI ja. a.1^.1 jll A i ?-ij ill ^j<a j *=^5 Cj] * 3^“^ 

yLa dLlLdbuUl ajsA jj-a 7 -^*-J ^aJJ 3liLa (jiL»^n<a AuLaO (j! 1 1311 t luijiii 

b<ijj ■L—iDtj 6jL 4xi a j ^-9 ^~Un i mai l AaLaC. ^j\ ^-.1* j tlllj 


jl 400 (jVI lg_5 ^c.L»J! diLdxij ^Aii ^^nSJ dilaJU-alL chilli L&a <. ! *Lul!ij_)5L« 

t ***1 JLjli j'luujj (_jjjll*il jLuus JajL-% dx& 3“2 {Jj*xjk. . JP^aLil-ui 500 

Ljajj (3^ {Jj-^T^I ILh . Ig-ia .XsJ J jjg li Ajjji tdl5£j ( diLwJL*^a]| Ljjax .j t _g-3 

—AJJ . Ig_*-a (J-aUtlL (j! dlLJlxuiil o3a (_ja gJUtu {j£l (_5^ ajfil511 A-ia£ 

. j_aljV! 5—Jiu Ac-J-uil jjuLsiLaS gJl*_a j_}£] Ac-Luol) dj \ i " < n lj Ldajj (JjJl^JI 

. cjLaJlxjiJl p.lij (JjA^kJI 13 a A-ujI^ja cJjLx 


uUkU JAjJ 

AcLjJI 

;5 Aail 
^1^x51 

jluw 

dUU2) 

jluLA 

d5L~uuill 

<lLui 

gtlUxl! j»Sj 

ms 

dub lil 64 

du 8 

du 16 

du 8 

1974 

8080 

3 

dub iil 64 

du 8 

du 16 

du 8 

1976 

8085 

atjgtgj 

dull til 64 

du 8 

du 16 

du 8 

1977 

Z80 

KSRB23 

dull ^ 1 

du 16 

du 20 

du 16 

1978 

8086 

JJja ^16-6 

l^^9Dl 

du 16 

du20 

du 16 

1980 

80186 

HKISis&kl 

BSSSSI 

du 16 

du 24 

du 16 

1982 

80286 

■IAHUBI51 


du 16 

du 24 

du 32 

1985 

80386 


WBSBO 

du 32 

du 32 

du 32 

1989 

80486 

f 200-60 

J^ja 

dull £ 4 

du 64 

du 32 

du 32 

1993 

Pentium 

e 200-150 

dull j- 64 

du 64 

du 36 

du 32 

1995 

Pentium 

Pro 


C_lLlLli 13 a LgJ_jLi.n»1) dlLkjL n ^ a Jl (jp. A-alc. CllLa^L-a 3—2 (Jj-X^k. 
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Cu 8 cjjj jtJI jJj 6-2 

8 bit microprocessors 

U-° cs^' cWJl i>o clyi^V._>*jj i-r^JJ (jJo *■ Jadl 1-4A <^3 

cisljJl- j qjijJdl oaa cjjxlivi aSIj Z80 j Intel8085 cjUJLcall 

<_g— 3 -L»—uuVlj p -Lull (_1 $-jujV 1 dill j U j ClulS J lalAaTi.ml jjSVI (^A Ifrj V 

t_ 5 — 3 AAaJl (jxalxlLii] 4. *A O JJJ 4laO 4-i4Y4 ^ ^clljLall ^-) A3'il L_mu Vlj (_u£jl3! 

. JU^Jl IaA 

Intel8085 >11} 1-6-2 

(JS—lill lAA ,_jaj 8085 ^cfLa-all 4-iiuaaiiill t--.il t j'4-v ^5 — 2^ [ J5 ■ * 

* 1 4 L i rx ^La 1 u^aj 

^Aj (Jja ^y, oU_^S5 ,_£a11 cLsIaIaxJIj dD l^uat l 4all Ajp.j .IlO I j ,1 

cJ-?—1R j —«ljDU PC guab^j aIaoj A a^Jj ^iLI^S (3?kjaM 

d>- <1 4a- uij -Lballj t-jluiaJl SAo.^1 43bJa')/b SR 5JL=t. J SP 4 ihKa 

. 'Lubtll (JjL/ 1-% mall 

(_$ j—*i , "s.i clu 16 Iaaj Address,register ^jb*!! J^ia ij*.j li=».V .2 

ijl .$ -4c- (_£l <ja ^jlxl! Uti^bl l . 4j(_a JaUall 4l JJ Sj£|a1| ^3 (jt5-a J\ jjljio 

Jjlc. (_Dbk ya t>_>bLia ^ jL=t JJ oJjLidl J - >^ o* A15-A8 

Multiplexer jl—* C5 lo Vjl (Jb-Aj ^-j^ 3 A7-A0 lJjVi <- 4 >, ^'4 1 Lalj t Buffer 

j-<a 4-«AUili o^)l _mV 1 V -» ^^3 Ja j-AAS! oAA S_)Lwj 0aAj 

£ j'-=*• C5-l' £ ^AAO. -la_jla*Jl O^* (JT^ O^J^V' JC-jlj dlbLJ! jLuia 

£7_)1-all tg -J ^jii ^ill aAA ^-_)j<dl 4,J.Lao jjl . Ldaj] (Jjl^ (j- 4 

^—jj t_i J-Ui3 4 _uIj jjjj^jLuiy I Ajtijft Lalj 4 ^sj_)jL1I c3t’ , ^)1 4Ao Igj Ajuq3j 

. ^j\3 cJ^^ 13 (J.! 1 4jo dvp.^ll 

t—4_j—Li (J£ ^jo C‘Vl.^-k.ll li_^La 40 4 j5»J^jj 111 jj-a 4j^v_jlA.V| cJil^LaVI 440 .3 

^3 JaiLall ..Li~t.il . ^il g .Li ^jl \ \ In ij ^sAls ^3 4_ilo o4_^._^all o^LjS'^1 (JSjSj 

- a ig La t_sl^jJa'i/l (jJJJ ‘toj^jjjill 4^42t. ^jo Sjbo ^5~2^ [J&a 

-LjA.-^ll a4A j_gf E - ^>g juill aL^jl . tg.Lstl^^g <LiJ^jjuill ^jLi (Jl juaJ^f I LgiDlo. 

. AIa «La>.jLk gll n ^ill 4-l~Uj C-Lil^ S3J \g ix> (JS ®jLui , ^l aLdil \ > >ij 


^ul >nil 4-Luii jA Z80 4_=t-l_2 J 'l4li *■ . (JuLual {jli ^6 — 2^ d>* ■Art ^Ll La^ 

a!a _o (J_1* 5-i—uiluiVl ciiDl -^ t ual l 4jo.j <-Lii=t (ja Intel8085 5 oojj11I ljjSjj 

5 _ a Lull dllDLo _uiall (ja 440j ^xSl^iil (Jo^jiaj j ^1 _>Llia j (Joaaaj ^-ab 
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1—<ub (Jj3 t p^=wall oA=».jj JjliLallj C-iLwinJl $.i^.^j) 

A —lb*. ^-2 ditab^ll cp^A JLsSj (jjabuj^n ijc- dalil^ikVl (jbi«-j blbA <j 

: j^^Ij L<oa Z80 



CLK_OUT RESET IN " RESET OUT POWER 

inte!8085 gJlxAll t_sl^lalj diUjS-s ( _ s ilc- “U^bi ^5 — 2^ (JS-ii 


A jj—B dlU^a Ifrja&Ljgt * Z80 csy ■>aim-. 1 

-jiiiLjajj ^ - J ‘LabJl C-* y -y m^\ l j SRI J SR ^ibb] qA^aj&j A1 J 
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Sj_Still jj^s\ _*jj 3 \\^_a (_giltj S^Slilt jjSl*j| 4 !jc S^Lj .3 

jl ^ iW'i <L__lLx*] Lajl-i 4_jS.UaIL aII 2_^SIill (jlfl al*j LaS 4_iS? AjSxalil^il 

»_i lA^SSj tgjji Vjj *LiL<J_j Cjljja JlXJ £jllc>] jl {jSlxJj 

. 4-ulilljLa ^JA1» 3 O^t^iLo (j^O 

ia^la 40 44c. 4j J 4aJ.m Z80 4 -JtkjISJ! t_al jJaVl ^^Ic- ilaLS o_}liu .4 

di iHk l jjjj Intel8085 ^11—*-al! <—it j ^-—j Hj-^UJI t_ajQajli (jAj Ljjii l$l 

J_S] 4iilk-a]l I «M la jit J (J^a! j)-slt ‘LujI j4 4ic fJ-U ^ ai ’ illj tiiii c_j Cjl jAmat l 
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<_Wy\ (j_uj OjAs. (jC. o^jLg ^6~2) cJ^-ui ^^3 lalLaJl ja::.Ji . I_i 

ft]—SiJjl . tgl=Jjij <j+> cJ l L ^ni V 1 ^L Ig-libk (J^Q l$b<a 'Ls.jLsJl 

^ilatAl] dijlfa 131 l^-La <J£ ^gic- o jLujyi at^LI OXi *»3a ^ic. ^g mil 

. 4jua ^al 


O-^u'— 4 


i 7-2 


? j_gl Ig-J (jl (__}LM)^Laj| 0° (_g^l ^JLuiLuljM ^Ig^oll _j£3l • 1 
? gpllxjdl ^3 -n. ^Al jj^ (_)*■. ui,a ^jy w J l3Lol .2 

; <_il_!i£j| 13_A lg_iuij2u ^^jJl diLaJLi^Jl ^.3 (J^jui-a CjllL 3 Ac. .3 

? 3l j jl JAtll 13 a C‘.Oa.J 13LaJ ? Clll3lL 3A*Jl 13 a l3Lol j 

general purpose (jA>l^>c.VI ‘Laic. <AOba..ui,<Ji ^Ijlll t—iL^aj <Ja ,4 

? dedicated registerscpal j^-Vl +^Lk clDLs^dl registers 
\ jIjj 3.3c l3Lalj ? 4 j1jj 3.3c ? PC 0l3c 4 LPi j ^A Lo .5 

? (jj ^LixJi ^)Laua ClilUj 33xJ 

16 [')-a i?3-j 4- uLoj (jl£ ^>aU_)4]| 3l3C Cjtjj 33C (ji jl C'~'i.'i J vJ I3L« .6 
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? ilia 20 0^ 13 a (jl jl ) S3Laj) ? Ig_ujj3j ( _ s 2ll dlLsJbtjaJl 

_jil| lib (_JAj ? Ajllu 33c ? IR __)xlj)Vl (Jiaju 4-S.dij ^A La .7 

? address bus (jjjlbdl jLoi^j ^.1 data bus <^-jLLu]I jLcu 
L*JI (J^xjuuq S3^^<dl ^.ilcjH _^5>3l ? SR “Ul^Jl (J^v. XAA ur* U * 8 


a3 a (j-a ^lIc. JS (jjij 1 (—llliill 13 a ^^.3 4juui1^)Aj (_53]| ^cjtx-all 

• UJhk ijX^3 

dlil. -S aax Igil (— t‘i >i ^‘i g_aL^)Jl JllAij ^aljVl (J= N - u i- a j ^JLaJl (Jjajui<a (Ja ,9 

? (_pal__)C.VI 4 Ll^ 3L>. ^*| (^pal^oj/l 4-^10 

4aj 1—will dQ k-y i. a/'l l (jja LI (jl <JA ( ^bt/dL 4Ja_^lall ^lg ^ll f. jLb ^ 1^ - . ] 0 

? 4_iC- c- llLLui'71 ^jixiJj 1 oj 1_) J^~i»_l 

; AjILII CliLLaJtll c-l^^aj JbiJ ^lilc-i/l (j-a (_|^ dlL^is^ja La . 1 ] 
10101111 10101111 01101110 11011101 

II110001 XOR 111 10001 AND 00101111- 10011001 + 

_jj -C- A^alc- Clli l ~^» ui n ( _ s -lc. 4 ILujI jAj ^'ig~l (_$33l ^jLt^aJl J (Ja .12 

?Lg-iC- pt ' t 'LuiV I (ji-aJ ? IgjAjls Laj C Cliii ^ niftll a3a jS3l ? ^Sl_jlill (J-^ ».i^ 

? 4jjjjj| 2U ^'ig*i (_53]| ^JLx-ail ^xajlL gr i hj .13 
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- uS f- 1 Vir--j t (jjUjJJ “LLiA 200 Lgy3 (Jji jd ^jll 4 iK| j . J 4 

t 4_pllnil a^jLull! allA ¥ S^)Sjuill aJiA dLii JJlC. j t ^. La Jl^l j (j£l 5.41 m 

? ^J-raj.-uLU <j| jlc- 5jljLAJ l^-il ^^ic- dl^jljtSll (j^A4 (Jfc 

l .'Sg ■ .) IA^sS—_ uU t 5 "^l t dlli 5 4_Lj£-a 5jil u a^iuS ,1 5 

? dLLll JS-istll 


? 5_wijJd ^jkll gtllx-all j^S ^jjUxll jLuba ^dLull^ Ja jIoaJI die. . 1 6 
¥ gdLx-all 14 a l^jcu* yl £_ilaiuu t _ s lOl S_)Slill 4-LaS jl-l'<U La , 1 7 

¥ gJLxua (_^S/ ^jjjLixJl jLiua Jaj)K-vll JUo (jL-eaii jl ojLj jilts jA La . 1 8 

8 £.-uu (JjUJjjI ^lAilLab ^kT <jl5La ^glj (jLLa (j-a ^l£i L£l J 16 LLiJlI . ] 9 

l_yt --Ujlil 1 s<Q~Vam) 1 ¥ j^iUJjSVi Lg-i ^ jS - U i t j_g5ll _JJjL. lL all JS-ic. ^ i JoS3 S__itk_j 

(_$\j _uLall d-c. (j j / &\>ji t lLjVI 4-&^)jus (jjiilj _jauu_j LSI^ 16 £-uy 

? £.>«' (jilkujjl! 

dil_Sill d_ *j ^lOj^Tin 4 juuij i gJL*_all dLiLiJl ^)Lulaj lig-.iui ^1.20 

(J_Si _3 5x^j_Mill di-i (j-* (Jdsil La^jJ 4 jLkiaII UiA ^iajlvL ll^ 

¥ LL ] 6 ji ^»1 dlaj 8 j6 ^iLoall t dLajk^ll 
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(jaiduft 

gJUJil 

Microprocessor Programming 




<La*ijjL<a 1 - 3 



jJ-Ti m/a (J£ 4_a£_aj Ailifi J ^JC. Aalc- 0J^3 Ujiwl jjl JSLi 
4^-a^J 4jb£ Aja^l&ll (Jjjun&l! f_yAx^ j IjiA 

\ _olj i l jjSj La£l diL^Jljtj&il £t_)i^jjj A-ujS^jJS (JjVl (^-uill _jA 1.AA j 4 -v it' l l 

jj) \j}_) —=3 A—«^la (JjA-oa ^ ^j j^un lillj 4^=3 j-o jA j _>^-Vl (Jjj^iSl 

£—-La S-ill 4-ii l j-C. ^LabtH jl^aVi AjluIj^] (JjL^ift.ll I^A ^^3 ^_p3^)jLL'ua . «U}| c-LS 

(J-I^nill li-t_l±*-iAjj dipt 4-Lbt^a (_$i jSjilli jji <j^J5 ^^gixojaiSli^ 


gJl ar all £cji__) _i£ jjja oA^,1_j J£j Aju^aLiJi ^al J ajujV ! AJtij (_^aLk (Ji-aiS 

• Z80 j Intel8085 


Computer languages t-j-uiUJi cjUJ 2~3 


’. jjxijjiLuii (JjJjajjiS ^gjj 1 g <aj mVi ^jSL&J (—SjLoLaJl djljtJ 

machine dependent a —bSLLall ^—1c. ^-aib cjliH! jAj : JjVl ^all 

lg ‘i^ J^al jls Laj$ 4 ‘u» a Ab£US A>a-a.i.fa.^ ^j j^i jill ljtA <> AiJ lJ^j languages 
liA AfLai i^ya . Cjli-ftlaM £-a (jSljll ^j] (Jjul 4-Lut^a AJufsLo ^-a 

assembly ( _ 5 ifo-^V1 2jdj machine language t dAilll ^ p ^ill 

'e,S[ - C. ^—all A - J ^j^alivll Ac-j^a-vj A! ^llsua {_)£ ^jl C'nrs language 

_uj^l ^—*-L 1- CLifS li! 3ltLa Cjjli . c_£^p>.Vl CjbaJbt^all £_a Jjaljjj 

Aajj-uill £ _a j—Lb ^ji (j^aJ ^ £Laljjj]i I3 a (jli MC6800 4_=j^jjjilLj 4 t< -a\.All 


. Z80 I 3 \ Intel8085 

machine independent a —L^tdl ^ —1c. Aaiu ^ ujliiSl jA : (jJ&li 
high level^l—*11 cjI j cjlilll ^ ia-s ciiUill ooa A^al j language 

cjliili ajiA tdlji jjc. j PL/C j PL/1 j (JI£-uia]1j jj jjill <_fLa languages 

. ^jVl dillalb 


<? jA U 3-3 

—Sj 1- ( _ s i c - (,5^1 J gdbtxi! ( _ s Ja3*J A^jLijjl S^LjOI j] JJ^ll eb*-a 

Q a ^a^htxs ^jbj h^ .1 ji (jj>aaj ^ jJ*^l l^A . fj*- 3 

oj_A 4 Hal £ya . t^-1 ^ <L‘wnj> (JIjlSVI (3^ jl OjSlill 

^_a B (J~> >n all a ^ a^.l lAtjji-a J 1 0000000 o^jLjull Al31 jjll Clll_)fijjl!ll 
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^ J-^ • A ^ ^J A f£l jSll <Jo^ 

^^ *3j—"> ^j 3 — (j* j ^-1 (_$\ <-ij* j Vj ^ojlfll! diljaJiii JLaa 

C5—^ - S 3^J _J—*^1 O'* ‘—*^2.4_) j iu.x ’ un j| AjjLqj jl 4^3 ja. 

U—* ^cs—^ J— i -^l 13 a liicl UifLlj S_*lc. Sjjjuso Jj*^! Jjuaill 


? g-aUj^l U 4-3 


00111010 

01100000 

00000000 

01000111 

00111010 

01100001 

00000000 

10000000 

00110010 

01100010 

00000000 

61H jjljjxil 60H jljj*il <—ib jjia ^ a gt-alijj (1-3) cJ^i 

62H 0* ji*ll (j;* ^=^1 £-^j 


jl <—sJi—& 4w a*i> a Ia JV;3m jo ( _ s j 51 j-aljVl j}-* <c.pp-a jC. a jLic. 0/ati jJl 

t5 i& l-iJ*3ll jl (^gi jl 3lla JJJ_p *j|j\£ cU=- 

j-i_ j( ^cjsIj jjll (_g jl ( _ La_i , dlLajist/Jl t> t> 


jljj J_oV jpSjl ^<i~\ 4 _iLcC- plja^ 31 IL<l 3 4 4'i)^ mips lg-aljla-Lml ^xJU 4-apLt/i jl 

JJ csV . ^slauII ^uJajlu* jjjlj jLisjll i=vjj jjjl g^aUj^l! 

j»j_ Sj jl jl_lajj! SjSilili 5_i pi-ail 4_uLull dil jiml! jp ^ 4j! 

( 1 - 3 ) J< iu Jpap-dl goallJjJl jiij! (^ic- • 1 &Ju£jjj gJU-all 

£ apj pj-3 j goaljjJl I^A jl . jY! 4-*$3 3JjU^i ^ CS ! cJAH jl (jj^ 

4 _adull 61H ^aj diU jla - a £jo 60H fijS3^1-^i jljjc- d>U j*^a -a 

f l h>lb l—ij&A f l_ijVl a^_A jl ^-bu H <-S_pxll (jj 4 62H jlj3*il ^ 

machine language 3 —l£LJ1 3—»L l_ijj^« Aj] Jjij jJl 13 a .{_s_pi*iiaili 

• object program ^Li jj ^>1 aJo 
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? jA) iJau f t-iiS 5-3 


-A 3 i_^l .\}4.u l$_J Cji j ir^i l ^2“3) 

: Jtais 

S^^ljiii (J_jVI o<il_3in (<IklJu ^fL^ill glU^I *1 

• IR j-»ljYt ci > j - t l - a ^ 



_j _«Vl liiA c _ s ^ c ' <—^is _>£i ^in*) ji ^oSfl i^A o^>Lui tdij ^1*^11 ^3% .2 

(_jl_S Ijsl 5_S^jUtjJl IjiA ejjJa ^Icij /gilLt-all 4-<ul3 jjJJ f^ya 

lijj ? V juillSl A jl fir. ^Ai £^3^ ^*s £_g^ki diLa^tlakOxa _3-oVl IAA 

jj <j ' i >> 1 1 t_A jLja^Li t—sLn^lx-al) o^A JlcJ g 1*-%u i i _3-aV I (jl£ 

Ls _A j JjSn J_oSli i(J^kij -° t>° (^jVl ALa^-al! ^ . U tiliAj ,6_3^lill 

. fetching cycle jLJa^Vl aL*._>» 
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execution 3— jfliM i aIcx^a lti£j jl i ^^ VI 2 jjJ jl ^lak^A j - 0 .3 j~» aj .3 

^g -—lj AjjluLlJI dlljLuiVI o.lx.j £-a ^aIjVI j$ <ua pjSj < ‘‘“'Jj^- Cycle 

. _>aVi 13 a jSU ^la-iAll j l_!La^J| e.la.j 

(_g-IjVl SjJ nikl l ^j ^eILxaII £^ 3 ^ djVI jA*VI -XiSjj ^LLi, jA ja jil^jjVl Cxj .4 

J - x±s>\ *jL#c. ^ i^jj siiiij £ ^jl^ll jaVI jLixxj AjIat. jji IJljj tij^x 

. ^aU^j]! £ _g-gjjj 1 -i^A j oJuiliJ CLiitlli _^aV I 

^cJbudJ £c«aUj^I *LUfi Aiujia 6“3 


(1-3) 




Binary codes 4 -mU!U1 Ci\ >iJd) 1 -6-3 

oSiUSl 3-iL <_jjlifiA.il 0 aU_^jJ 1 4iAj d_9^ ^JaUll jt 


.jll jj jajiII 13a <JS L-iiSl jl ja (Ja i Uj'^p^j d ja311j i—jLlaxuj 

iIjS jV (3^*. uJ ■ Cjjjlniv ^-JjV 1 (_g.^x'n V gaLjj jlSjaaV lj 

: ^gil Loj 2 lAJSjjj ^gjllj »—JjJxll j--*>» J tg I^>*i 'tjj^Lall ‘Utli ^laI^JI 

, dxi Oju du 1 g ,,nf i Lis')/ Sj£l311 tgJLi.jj ^ ^Jjia 133 j 3i.tj gcaljail . 1 
Ixa. (_g! ^ rj-v J_aJ jl IgJxjliLs jl lg-ag.3 (_i*juall ja ^-aI^JI <>3a cJja .2 

. 1 . 11 £ i 1 I hi . 1 . -4 4 * El . 5 >¥l I 411 4 4 .«• 


_ia l 


L_l_ 


laxi ^lill jlii-oVlj *Asl^x.jll ja £-jUu jo Sjbo 4 _uUj 1I •ilJloVI jV *^H3j 

, f lSjVl a3 a 3Jjjla (dac. Sjj 3 JbtJ 4 jlajL=». lg_iu (Jjjjijll 

j-a C _JJJ-Sxll ( _ g Ac- i 4 -Ia (_pajiH (^g-lo AlV ^ (jl ^ V 0-oljJill l^A d^- 1 ^ *3 

^lo 4 i4-i Sjiai AxJ 4jli «1*J LaS ^JjAmVl jl (^LluAjII ^e-qI^J 

, Aja £_>iajil! U jxxj (jl jjKluii gt^ti 3 JI 

^-al^j 11 _A *Ij1jS filjj] »Un^.Vl ^}A [_gi g-A ^>^1 j^ d^-^l Cy° *4 

. JixJ La-i3 f-\ 0 3 a J~^*i>al l.!^. A jlc - (—l*j_dll j^s j 

^^ishj o^a (l—3) (3 jLuJ1 ^oLj 3^1 L .' cs^ 0 

13_A JJ cH*-° L^h ^gJc. Ala 0 J 3 AE 3 4jjL?hJj ( 3 - 3 ) 

,'s _ a ‘ * *a jl Cj!_Jjuic- jA Uj^a j^l j^l e ^l_) ■• ^3aAJl 

A ( 3 — 3 ) d^ is* ^ ^ Igl^ AjUxxI £ IdA j j3xuJ1 

SjI c. j_HJ jjjSVI jj^ cjj|J UxkJl SJ3*-=Jlj ^p^all Sj3^l 

.1 j ^_aUjjll 4 jxj^jlai 31 ojjj-iaJl. t^lALol jj^J jl *Uli ^gi-i&xJl ^-i^ajll 

. ^aLi 34^^ jjgLa 6 3a jli ‘ ^ 1 ^y^-J ^ uW 





Hexadecimal codes 4 -j G~3 

4_ki d c> ^^1 0^1 jJl jl^ll c> 

jb_>xiuij (^gjLejil ^Usilll jl i£ ^jaxJjaII ^Uaill !)1 ja j^Jj ^^l jF' j^-l 
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A -jiLic. ^3 Ajlj lej-uS AJt l)joLjjii] ^gie JaSa ili LiA 

-la-ill ^ L^i-a (Jal Sale. ^jjS*Hui 5| ^LlnaJL aa*Jl dslilA aac- A-ASSdl 


00111010 

00111010 

01100000 

01100000 

00000000 

00000000 

01000111 

01000111 

01110010 

00111010 

01100001 

01100001 

00000000 

00000000 

10000000 

10000000 

00110010 

00110010 

00110010 

00110010 

00000000 

00000000 

AJj^Loll AJiL AjLSil (Jin ptks.Sn ^l_pJt.uil Aj^*j^a ^3 «3^ (J^di 


_lailL S_j—all oa —4 A—Hjli£ diaii aa j ^jLuJi ^aadl ^-alijj Cii^i ^ 4 —3) c3^-*^ 

-In.ill ^iai,Ii_ uAj g^al^_ll Ajti£» AaLaC. (jl (J^dill la& ^jjtt . (_g^j »».»*> nil! 

(J^-uij A_La g-Un-vYl gj'l.j'vlmlj 0 -ali^jl| jj-a=ki A \\ nr. dllaSj L g^ t Yi«*nnil 

U_j^aj (jjj-uj La£ Aj 1 (jVl A K uia. 11 . dila ^ ^Uall ^Uiill ^la^!Lml j>P^ 

ajl _=». j) U ft ^L_ £11 ? l_kilL *a>&all caljUVI (jj^ ejj*j V ^lUJ 1 J 

(JS_ui j^g_3 _jA La£ ^g^jumSmll Inillj 0 j»U^ill 1 Lu^ A3j (JaJl j)A La3 ^^)lL-nlj 

A i »»*i i »\t Sjj i^nll ^ya\j$\ &AA jA A-l^jlLall ea^J (JaaJl (jt ? ^4—3^ 

A__oLutj —ui qa ^j£lj !! SjSlall ^gi l^JLi-aj ^jl (Jais A_uliill S^j^t^nll ^glj 

td_la^ AlSauLall ^gil li*jn.^) ala ^.a~\3>mo11 I^ji ^»la laj ^.dnlLi ? £>aa (Jj_p>.‘.ill 

A-j^_jli*lluill "jji -all JjjVill A AQ a i 4.ag /ill »aA ^jl . (Jj^^Sll A-iLac- Aaj)* > ^>1 
A uikl glLc-al! (jV la^. A tg xjls A og a ^A i Ajjlfill S^_g>^~»ll ^glj 

^aij_ uuill <® J_ djVl ((^l^ll ^La-ill (ji) Ai^Lall AJtlj ^olj^)J AjU£ 

—£11 ^Iklll J] (^aUjill) ja’ ^ (j^JUluill ^IkllL 

hexadecimal "lSJ —»i» i mll ^Uaill lU^“ 1 ^> u) • s j ^'^1 ^ 

. loader 

ig i/i f t I J g^al^jjll AjIjS Aj^j* j-c 3 AK>ti<a (_g^j»a»S>nlt ^Unill {J^n. ail 

f-Laj-a ^13^)1 £-a (J^Lstii Ulj La Lui (^J L$J^$ 1 Aj £ -t l L a ll duL (^£lj i La An. 
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fSi jLlos . bi!3 jl 13 a (J*al> 13La (j^ 1 ^JVa ^1 V _^ljbU cAljUi£ 

1-A—A (jj)^J AA3 _J-aVl fc£ll3 JAaJ O' -^-o ^jLTL u. i V 11 *tS l^j ^jjx_a ^-ajf o^}i-Jj ^jA 3A. 


4—il Uajc. 13} jjyla.j ( {AjjP'j 60, 61, 62 ^lijV l£ (jl_jic. (j*a l< s '_> : ? ! ' -^-L> 

-*S -1] lia ,. ~p» .^) 13} V] _^aVl 13 a (JaAj l3La ^jJajLuij (jla _>-«V e^Lja 

. tiiS3j (j-aLk. 


3A 

60 

00 

47 

3A 

61 

00 

80 


32 

62 


00 

c_ jjS^o (3~3) (JSji ^ Aj^wj^J) 0>aLj(jjaii (4 _ 3) cJ^S 

l‘i-»'i ■ .ill ^Lkilb 


Mnemonics codes AjS jail Cjl jiu^l 3~6~3 

J S 1 nlii^ 1 j ^jil(j-a _^al (JS £y- Aj i ■■'iQrtll \i<ng3 Liil j^l 4_o^lic. S_^sl L^j} 

J ^_lc- JjSV I ^gic. t— 4j*jj| jl (j. a 'GjiLa S^}ijj jl 1a_j£ l^-La lA=dj 


£eJ] Jt^ail <J ^j£> La ^gic. LjjjAj (Jaj 4->Ac»jV 1 «—Sj^-Vl (j^a t—S^pu-Vl aAA q jSj 

^KlljL. ^->4 i ^ ^i add oj^e. £-*Ji * j^ 1 14a aJi; Ak. 

< j- i*-4J Subtraction c> ^L^j SUB oj% £ >®'j ‘ Addition 

dlljU^LLV 1 o3a (j} • “**-? Uu3 (_g^>Lui La£ ^aljVl ^L £-a IaSAj.... £-_)h 
Mnemonics codes ^-^6 LsUvl j Assembly language ^kL ^ L> 


Ac.I_uiAil ^—1 *j mnemonics Ia jS3j <J$-mJI <>» dl^idlll 

Sjj _^aJi *3 a j^alj^l ijVI £ <j9 4113S ^Aj i jS3SlI 4aLi*l 

Aj's.al ^aVi LMi l3La Jf=*J (jl (J^-wdl (j^J (Jj Lfc j£3j (J^-udl D° ^tJJ^al 

t’ M ^Kl l Sj^Aajaj JU-ail 13 a IjSfu) A3 IA^>*J| (jl jl 4^-Jjl La . AJ} jiiill 


ADD j SUB <> Vaj jia 


( J < (_gjl-Nj 2;jILlS jl A^jli lAAjjjl) ^ll»-ail ^j 1_>^ (j>i ^jL-.a cK fjfi 

J_^ cjlj LualL l (jl Aybu <iLli b!131j i mnemonics j=>Jl eAljl- ^alAj ll a3 a 


42 






^ I di__Jl t_S jjoij (_£_)b.S? I dl\£>All dll _)Lu<aib.l qC. i aV 1 *'^* ^alllo 4b_jd 

A io (J\Sj dll jlJuals>.V i oAg-j <—IjjjSLa (jl . ^Ajl f.Lui (jl 4-o.iUiii (J^wnsll 

(4 — 3) (Jb 15 gt-ali^)Jl (jJAJ (5 _ 3) {Jbd . ^ -l u xuiV 1 4 JlL L_1 jlb-a 4j| 

4_ill S_)xJl &1 a * dinb 4 jjJ«lLui 11 dlljLilb 4Iijl2b <3f“* (_glilj 

J_ol (Jb tjxij libs £-SjP (Jjbxj ^alj_)j3l l.lgl b.il i dlLjJbt-ttil Ai».V ^llxmiSfl 

« (J-u-aillti tg ttijJu (jl Ji3 ^aljVl »1 a (j<a 
V ^—lill mnemonics 4-jjjpJl dil_)ijuill oIa ^La^. jj AlbdLa ^La) Lda-si Ua (j^i 

(JliJl bob J i ^iUJl tgl j*j 4 oj\Jj dll_^Ljj ^jj Ig tie- <ds j*Iii| gtlta^all ^j-i'inn 

(j re. 4 ..iQ' gil jlaJI Igj 4-aj».jjil alA __yjl (iljUliLa till! 4 j_j>T i».Amll dll__)iuill g-A 

dli^s uill al_A <J_5 ^j 3 a.MSnj git * - a ll j (_ya_jill IjlgJ (_}jjbja g^itijj (Jjj^jia 

^jl^a_ ujVI 4_.tire (j_ Hjj g-atijJl 11 a . 4jjjlin<a\l 4-nLuil diljidll ^Jl 4 j3_^2lJ1 

A ill i_ij) „"ib<i ^ai. —i^)i jA ^UjfttaVl (jl (J^jiil tfiJl . Assembler 

u-JJ (Wj=Ji dil^Liilj 1 AJcXi t_jjjfLsil g-atijdl (Jj^a£L pj^SJ AjjbLall 


1 a > >1 V1 4JtL C _1 jjb^&ll ^oalj^jil ^_lo (jjj-ai aJllo « A nbbali 4ili t_Jjiibja g^atl^ 


7l>i1__ 3__}J l A—iibLJl 4JtL <_sjj£Lail source program " jAi^xail rcjcXijJ' 


4j fJL (_jlil jjaII Ls^j jjjjj ( 6 — 3 ) JbJ; • object program "lA^il 

. ^jllAulVl 

( _ s _2 ^ jjl Oj _^IjAuiSfl 4Jtli 'dilJcklLual A ^.uj ^>,\r»!l>.ii^i| Ajth^u, {_glil iJlliLal! (jj 

(Ji_uLl (jl_5 11^ £)\ C ! *UJ>. ^jiiAjaj'Vl lgl» i'i’ij S.jSlUl 4_Lab 

diJl-SJ _il ^irklnii j_pu«-l Uibj jjjj^ajbj^bxa-U AauiLui'^I ajbllil (jya 4xab 

jjij—-il A _ 'Ak ds^)*j Labj . 4^1aC. 'jlj/i >,uVl elb.L (_5lll distil 4_^,.ni 

A _il C-JjjC. (_pa*j li yl ^Ljialuni Uj\i tdlll c { _ s ic- (J^l£ £(_5->2 t5ibA 

• bui ^ . Ijaui VI 

J-aljVl ^-i*ja ^-ic. AiV-ili 4 j 2 lb jjc. 4 j 3 ^^J 1 dll_jU^ii‘%VI 4 > 1 a dill_^La .1 

( _ S 1— nil A — jpLstll A iiil — c. Jl*ai! (Jb oJjaJ _>-aljVl ^iui dill jLa d.U.^v A l\'~ib->iil 

A _ij (ji! ^gJUtil ^^LlhaII dill dltilil _jjaljil AjjLLollj Ldajlj jjLjuVI LgJiibjjLMJ 

. f i»-iii c_i*ji^aSn j^ii-ojoiVi 

ds^Li_ jji A\ l ^tlljtjiil dltijb^j Alalbil 4l^)3t-ail f^ya JuV 4Jilil olA ^bl .2 

1 t> tilll Sjbllit ^-a (J-aljtjil ^jLx^ail 4Jij^laj i 4lb.lAl o^^=»._j-ail 

. ^gJUil (_g j i lu a^il dill dltilil oJl^k._y>i _^*jl 
dijli i A VibL&ll ^glci rt *'v » i t _ s lil dllilll ^jjo ^)£ ‘ ut j £y& ti^jbl Lab 4ilil alA -3 

• MC6800 glljt-ail ^a 'Lal.lb'iuil ^jj-inni Z80 gclUt-oli t^alj^J diiib 11} 
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LDA 

60 

00 

MOV B,A 
LDA 
61 
00 

ADD B 
STA 
62 
00 

AiL c_jSS jsaj (4~~3^ ^ a£^Lja!l ^5 — 3| cJLi 

( _ 5 La-uiS?1 


1—1 j’L Ji 


11 ^LujjV 1 ^l_alj_JJ U 



( ^L*jAn 4jJu 

_^ 

Assembler 


‘U-jfLail <Jtlj 

jJjjL^ftll 

■ n 

program 

✓* 

"( _b-l^Jl g-alijj* 

Source program 

m 



Object program 


JL-oxu'iH A ^6 .3) lJLui 


High level languages ^UJI ^ jIula]| CjIj £Axll\ 7~3 

t5 iiA__jLu'^ I 'A _ill 4i dllj ^» - A .^ al l £yst A±i 

si_ a (j>i *lA] (_$! Cy* _jL cj^ uj • l£ j-Lccll dilj dililll ^S-LLuiL 

f J% l^ia jA ^ AiLc*-i f j' cii. cjlilll 

^—a 0 —}A j —j £-^-1 ( 3 jLuJ 1 ^>11 g^LjJ Mica . aJj! 

(j_Suaj Lg ii J c__uiS/1 ^l.lVimlj !_>kui ^>4le. -*=4 (JlicJ (^31lj SjSliil 

; t \ <, i .-X <-*l i' .i t 'll 4Jtl ^lAatimlj ^) L >a f ,_3 4ajl!i^ 

SUM - NUM1. + NUM2 
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^ a j a _ *11 cjId dslilil j* *t*l i_$\ jaljl j* j-al <_si jls <illdl 

l£ _ k 0 ^bjJ 4j ^»jj!Li La jj . ^luuaVl Ail _>a!jl j^a *Lc.j).a-s a 4 Lt i i'-^J l 

g! £-al_ 2 k_l| jjl "t_i_ 1 jail g-aU j/ ^jxuil g-ab_)J 4d ^jLl ^gAxaj-u*^ 1 All 4JL^ 

^,j_ij t-^u-v t ^Ull (_$ jI^lJI cjld dAilli 3_lbv ^ compiler program i Vn^l l 

A *1 ^ !S) _*i! (J j’un/ilt dild diliilb 4-jj'A.all 4^o^.ju t —iljall 1^ 

qj r^j* dj_cjUUl 0 dA . ^lU^ll IgJuL ^1 2 ^uai cjijLSl! J *i£Loll 

. lg.Ac- ^>3L£li (j-a jdSM Idgj ^.a^uu t31di t_sl5£l1 IdA (_gi bluil jd 

4i_L jc-aUjj Aj{jS Cjijlaik 8 “3 

(. ji’sl uj —i-ca -J3 ^.LiAjaS/l 4 jo1j 4A>5bal| Ail jjj (Jj^ll Liijc- dSj jVl 

<3*1)05 (_£dl 1 jjjJA/ajSjjSiall ^LuLS/a] C_S3 jJJujj till j (jic- 4 jbx j 1 ? IK ai^)J 

Qji «^iL>U t 4Jti _jlj<a»nSn cdjdl jl£ Id] . t-^Ua *a ^k jl t-*l5ji i _ s k dljjj) Ax^n 

j a t _jLb ^5 <j£oSll <_>ailj C-Luibbl £ _ s ^' la.mV 1 4 Jl1j t^l^jsljj (—i5£j jl 

3 _5b Idl Lai £ Sj£ldll ^gil gc-ab^lll (JtAdlj 4 ^ 2 *. jill 4 jLuo ja^^J jl jl^a-“*VI 

Cdl jS uilt jl 5 uSLall A ilj A -j\5£i! ^_5 jjj} jbi. j-a ^-“Lal <_>ajl3 jljaml ciLjdl 

■.■■ Li L» A ^ j] jad5 4Jaj_^A j^£J ^ 7 — 3 ) <j5b>i . S juiba e jildll 4_i_)ji*jjai]| 

. ^JLtAil ^lAiluib aISjjL* <_g! < 3 ^ dsi j)bi>J flow chart 

? gjabjJl ^juaiui Sj^lill 0^1 JI>JI 

jl -aJb ^-i^atiJl $j—^|M1 -i-*n53 3 ^ Lr 1 -rS 1<^A £ysz. ^jbk^>U 

<JSJj (_g3 A->i x3o^aib> p.) 3^1 j^gJj 

^g_a b_)fO La£ a^Aj JadS S«.!_)dS! a_)Siji jl ROM jA 1 $-La <JjS?1 ■ ( 8 — ^3) 

<j—a jjil idl p.j—aJl • C' ( _ s -»5 <_ 5 l 1 g - }“ > (J 71 >» n ^dijjjsuJl 3^.1 V < 3->-^»^1 

3 ! < - r S_ Ajlm ( 3 -abtJJ 3 I ^>^ , L*n»i all £ fi M l l 5^1 d js3i RAM ^A S^jSIdll 

RAM fc'bki 3>J5 lp-3 ? 1 J > ~\1 *LaA=klLujj (_$H\ ji g >l b (j^aliJl j j» »nl l ^Uij jl 

i_l_ =0 tilljJ . ‘LaAiJLuU jl ^a^iall j^-aJ ^i nail p. jablj Aj ^j^at^Jl jl-a- xA -uj^Xl 

j_jl c__s_jjo jl s jSl jll j^k Ajl-y.jj_j ^gliatuS /1 AJ 1 I 1 sA\~\ ab^)j 4 j\ 5£ ^gd Idj5 jl <3 a 

.<*_a ijh jj^aLkll g=-aUjill jj^IdJJ V <Jji->S5ll bLiii jj^abkJl RAM P j=». 

M i^aldil d^) ^lill A laj^)Aj ^ja uij 1 a ^ lc< Sj_JaJ pldl] (- l\L>5j i^lld jj 

j -LJJ I i~-i. u>) jj ~y£ _ijj jjo 4 Laj^yk-ll odA . 4^a..\a>5.ui‘l (_g bll jj 

<J£j s—b^jdll x-a pl j^.1 t _ s -lJ £tla>n4 AS j CL ub ^kl jjbk. JjVl <ja tgXa^b S j^ldll 


RAM j-« C- j— -All diSjC- d3j jVI • y jal 3jj^la jb jAj Lo3 

t g_ll p j=bl Ibb ^ikuVi jl c-^ljliv 1-J5J ab_jj Al2 j» >i5 jl t^ilfLo <_5dl1 
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15^1 ji^lj aA <_uSj 4 Ljsuj 

■ s^ u j4i W^_P4 ji 



^, . If. A ., /'wli 4_lLaC- CjUluU J ^C-xU^aIS LS^l S_)3jll ^AulSl 4_lLa£i jjl 

cs-J] V 0^_>4' UJ% ‘ 'W* 

(jj g -joi RAM cJ£ o«^ ** <J* 4 tP^V 1 ‘■bblu £ *5? j' ^bbj 

3JL=Ji ftjbii ^ l CjljLuSl (j-a J-i&B ^?lj2kJ j) ^lb gt-aUjJI ^jjSb -^J 4 0-°bj4J 

. t— lULull <—il£ f-3^ 3^^ L r 3 ^ 
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_si ^(—ijiiiAiij t L&ao 5 oh ^isoVi Cy* ii>a1 

qj. >ho%\I^ diULnll c hSii.ii (jjlj ? C-.uSna ^jj| . Ac- ^oj^aII aAA AAc. 

* (Uaj 

C5 —a ^jlSj— uuil! RAM p J—=»• oj—a (8 — 3) cJ^-^ < 0 * lS ^ 

o'_J_iatll Aid EOOOH (jl_ji*^l (jji IAjj A^aASlLuu (_$a1I 

P j—=k.J gc-al-1_}^ P_>^ <j^ t T 1 ?J RAM £ys ^J^-Loudl oAA . FCOOH 

O a £.1.} _jjI \^,» »Ja*i jj] 111 oS-ajj 5 OH ( _ ff A Ai jilaal I CjUUjtSl . dlliloill 

A _jaSj jji 111 < 3 ^ ^u^l U . E150H o'j^' E100H o'J^' 

-4_joiii ^joUoJI (_ s 5ll diliiEll o' o^E^' cs^ - EOOOH olo**-" o-a p'jjj' 

O_ d l-AAAd Al j jl V]j (Jlj^S?' o-a (JL=». t^L clI jL 100H Jj lAAAd (Jjuaj oi 

o' <..j'... .^.i 4_llaJl &A& ^3j E100H o'o^*-ll Aid CaULuII £-a (JS.Ia 2S t_i0-ui3 liili 

. (AjLlLnll A*_t g^allo^' ^ ■. l jl I Ajar J diULuli 
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bib_uibbll djLaJJLaj-ga^a ^3 ^8 3^ (_j£-ui ^3 A •*> » ^>3 *dl 4 .JaO 

_11 -?db 4 S-tlal! S 3 _£i31l ^-i-a^. (JSjjall 13ft (jJgy ej£1311 4-IaJ 3 ^-J 

^■'i~\'l _uua (_$\ ^ _1c C.-L-x.j 4_laj_jiJl * 3 Aj i Igla p 32“- (J£ ^A-vL.iti LuSj ^LaJkaJlun 

^-i—uiiiilj 4 <a.‘L-v'.ui)n l i (^311 i—UjibaJj 4 - v j j uIIj lJoa. Ig-ilc. 3 ) ^^ixa-uiV 1 4_*1I 

t—il- Ii£ll 13-A (J^l_ 2 k Aitulu) ^311 ^UjolidJl 3 A ^8 3) (_J£j5 ^^3 gr tb^aJl 

. tSll3 Slc-1 jj» t-irvjfl ^Vbwdl <_£>LL£.b <■ -itvVt 4.l-ij^aJl a3ft yla 


0—rU^- 4 —4 9~3 


¥ 3-oVi 3ft La . 1 
¥ 3ft La .2 

(s- 5 ) (jl-^-dl <JJ (i) 0"° cJL^lj'V 1 >iJJJ 4_J1 “jbj-u L r 1 ^_>^ t^lji (Jbb .3 

A _3tj_jl (j-a I3I32 LsiAj {jl -l3V g^lnlSi (J£ Aic. Sjbjml! o3ft ^9 .3^ (J£juj La£ 

a3gJ Li^alj_)j t__li£| . (JSjjill (jJifii ^cj^a3>Jl (J3-laJl ^3 La£ abb! ■X 't-b 

(jlS-ail <3^ Sjbuill cJiLti a^iili La Ale- duA.t *LubjJl (Jjl^LSlU OI3I3SIIJ e^bijiil 

• JSJD 3 (v) 6^1 3) (') 

¥ ^Ull gjsU_}all IgJ ^-uLnll dll^Luill ^Jtll ^xxul pUaC-J s4i£,aj Ja .4 

^_a 1-1IL ¥ 2 (j-* Vaj bbu 3 cy* uj^-“ 03^5 bila-% 3I i b . wj I3L» .5 

3>> 3~i, .,3) t 8 (Jj-cu ( 3-a 3 j£| JA*! 4_uI£aI (-41 ift 33^-ixu 4jt^Jl a3ft 

¥ Sjbjmll a3ft 3J3L1?) V3I a t -jLlir - ^3* t “ 1 l3^-9^ e3ft 
¥ ^t>slj3J (_jl 3-jiilj gcJbt-all p3^i L L^sb <ia^>1 ..\ik‘i-ujlj ^3jyil ,6 
¥ ^jjUSII crfjiJjlb goal3jJl 4 jIj£ 3.11^ La .7 

^_S ¥ j^gjl_<ull bill LavbLLuPa ^1“3) *^39“3^t 4 jIj£ 3C.1 .8 

j_a ¥ 4 bill ) 13ft La-'i's'nna ^aU3^11 l ^^£1 Lft .lium < _ s jll ^ rjlUal l dllj3ba J^C- 

a _j'ci£Ji j^a (JjJaal Lag.jl ¥ HJLsJl a3ft ^3 4olj ^-LbLLui (_53 l 11 loader <J-a^all ^3^ 

¥ ^ jJubjgll l 4 bill ^Lbll ^UauSl 4 p l. Ll-% -V 1 2*1 jbiul! ^13^13 

... . ¥ 3LAJUJVI ^l^biwil oJuli ^J-bt .9 

(_534——upall cj|3 (JjlillLi Ajjlia ^j/>-^lll <il jal .’S^'Ln lj 4^a31II t_J3J& La . 1 0 

¥ ^42>.3J-all3 1 Qjj (j^sll £ 3*“^ *11 

¥ 5_jj£Lall Jlc ^aib ^1 cjlilll t> C_3 jl11> .12 

a b»; j^ f _^13! t S3-£1311 (^3 ajj£-a LJ3 20 2^^3^ ^1^ CJ^lb-a . 1 3 

¥ bi Li Lull 3-jl j 0>sb 3jJi t . , Ci£lwi (jpj 1 g.;!^ 3^ a3£l3B 
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A - * .a (J-at_xlu _1| S^SIjil! ^le. (JjLs*. >14 

? *UuLuill ^JLouvll tg j\r. (3^ a _9 



B9 

jIjSl! 

00 

f ui 

01 

aw 

10 

(JLojji 

11 

C-i5 j3 
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Intel 8085 $Jl&M 

Programming The Intel 8085 
Microprocessor 




1-4 


_<ju ^Aj Aj_al£»Ji a AjluI^).} AjV ^H-sc-a i_$\ A *% 

Ps—d-^Jd cjjJi ^iilijll clip. <> dale-j<p a j^i! Ig ^a-pJ&j ^jiboi _pl^Vl d5a Auil^a 

^ a ^alAaJl 1 rtVI cjn^Sl ^pljVi (_pa*J jj£ ^3 j j j > 4"'l lj _^«1 (J^ 

u—^ ijj-^ (Jjia^>J jj^i3.\l Al^j ^ i _pa^xikjj Uj| ^^Ic. t aKLo^I ^j^ut..u (J ndl l 

^ j) 't-v a ^ Idajl (_pa_)Jtiui pi dllc-_j-o^a ^^S Ac-^da^a A^J^jiill _pljl 

. ^j-al (J£ ASjAj ^JC. 'Uolluu oAi3 £-a Lppjl Ajj^o _pi_}SM <>a& 

Transfer instructions JUUVI j*\ Ji 2-4 

•jl £>-dl di-L-y ^P».V (jl^-o Aajlx^s (Jlij <Jl o .AA _pl j\ ^_ya ^ya\ j_£1 a^SJ 


la_ &jj sss 3 aO^ aJ Source ^) .u <Jilj ^a xxi a -* j l»_a.ll ALa ^ jAj ^aI! 

. S^jfiljd! (jSl-al £y* LjULa aSj A^_Jjjuj (Jdla (JJ^5 -^S (jlS/vll 

Destination <—ia^_51 Ap uij cjj —iuis 5—^^1*^51 Ad) t—iAalu) (_sa51 (jt£-a5i Laij 

_x-all a t’*i Ji.)a "M -v ■«^ as Ldul (jtfLail laAj ddd ^PaPW Al _p j . J p" ul -$ 

_j_al^jVI "■ A 1 Ljm ^1—4^ . (_5^)Lji La£ Sj^lall CjlliL dP CluL dj_p*J 3Sj 

-3 l'i<sg*i j^glll j S085 Aaj^iillj AualiJl _plj*l Ajc.jxt\ a ^ Saj^.jxill 

. va miV 1 Aii Ajjjl_ja di- 4 AL=>.^<dl aiiA 


MOV 

MVI 

LXI 

LDA 

STA 

LHLD 

SHLD 


8085 Askj^jjili ^iaVi ui^l o^)ii£il 35-^uVl _>*lji (l — 4) ci^jjj 
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MOV ddd,sss 

ddd d^-^ <-sss d=»- JJU 

jdl 'Lajlidl (move 4^<Ofc^)j jJt) liA td_j^. jl JHll ^Vl l^A 
4ili *Ujlaw d&u ^jls U-lic- ^JU-aJl (jl dUi.V t ddd t—5 c _ s Jlt sss JJuuadl J 
->^alt . ^J (jS d^ 3 •‘LajlxU!! d- tja ' U1 -la33 lg-Lo 

: JL US (jS^j jdtf! IdA S>£I ^UUJI 

Oldddsss 

ddd j S_>_Sld ^1 ^U_ UL6 cuts p. <U_jLu<Jt _)Aui3La s^jiuSj d\d»ri sss 

• e_j .Sid ^»l IiU_uui (jlS pl^xij ‘Laj^LlaII ■‘LiiJ laJlLii < g^gll Ojidu bid (JjAmj 
^-3 ClL>U.).iidl <Jj| jUj £ad^) • dAauSj cub (j-a UjU (jjSil _j-&V I 1-U jjl -1U.V 

: < _ ff JSlU3l dlldl _jiulj t 1 — 2 d‘ (_s-jbll d*^^l 


MOVA 3 B _>*Vl .1 
01111000 ^ *-dl£]| 4djids 
78H ^ ^ 

(jl Jri~vV A d^> *>'dl J) (Jn.‘a3 l.g ixi S_)_jjua^ B d~> **^1 dlbjjbji d a ^j *- “ Ua 

A d> fc »dlj 000 (_jAj alil.Vn mi (iiliJj SSS jA^adl 3 * B d^-^^ l i 

C5 _& 4_uLfill j-aVi S_)i»S ^cJjUj] 111 Aulii]l 4j^)Lij abljuUlj ddd 1 

: ^ U 4J] *&aVl c> ^> 1 J i (_?>ull e LMl J 78H J 01111000 

MOV L,D 1.2 

onoioio ^ ja 

6AH (_5-A Aj'J-Jia'iliill Aj^)iuj 
MOV C,C >a S/I .3 
01001001 ^ SUinil 4jjLi 

49H AjjJbtUl 4j^)ik2 

. I‘;di (Jaxj V i ULaJ (j2Uj Ufcj 4-uiAi ^dJ C d > »» < «l l dlb j A a d^Ai ^^l 1^ 
I_aS I rj %iul l (jx JJ^lSlI J Sj^jS 3-LaAl LgJ lldl lUjCi V (^1 J-a!jVl *AA <JU 

. Juuj UjS ^jUuj 

J_1 I3U l _^k] d ^^ JJ d? d 4 1-^ ASjUJI 

. tdld ^jCa jajji (^bl! d^Ull . (jji^tll jl £j^IaII (_dJ d ~> d^ b^jl 


MOV M,A >aVUl 
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ouioiii *j5uai ajjLss 

77H ( _ 5 -A 4-1^»*»iarjmU 4j__)iuja 

j^g M S^j^lil! 4-a^LtjcJl ^Aj A (J^-ioi-all cliLy.i^v^o cJaIj 12a 

_a La£ 110 (-Lll-liLd M (j! Ii=».V t 4-a_jlx^aJl <jl] t _ A-Vim ^jill t— 

oj—£l2dl ( _ s —a (jl j . — . l<^ ^gi ^ j ^gi : jA jjVl • 1“2 (Jj-^ 

1 JXg _J o__)£lill £_a jJjabtJj _)-a!j)Sn ^ i<a-s ^^3 ? A (Jik-uixJl CliUj*ia i-A-iiuj 

cisl _ j j i ->, <\ (jl ^ 5 ! « HL <— 1 ^ 7 > - wu iJI j_j ^ g - 3 -^j^ 0 cj'jA*^ uj^4 . c J^l l 

, L J H j-4?_ uiaSI ^3 Lgiljic. ^glill S^Sl^ll dub j^gJl (_iAJlLu3 A (Jt> mo\i 

aj_£ljJl £_« _jjib>dl j^p. (J-alatHSl Aii^Iaj l^uumim La ^A ALijJaJl a2A ^jj 

. (JjL^aiil 12 a 4-llgJ ^3 oj£l2i]| £Ua (J^bbl! (J^A 3 i- Vu/alm LoAjc. 

MOV B,M jf$\ .2 
01000110 
46H 

L j H “'^ll LgJl^ic. -3=>-3 j S_)^!ill djb diLjp^ (JIlsjoi _>-aVl 12 a 

. B <3r»-uixJl ^gJl 


MVI ^t 2-2-4 

Move the Immediate data tj\ "4—jjj-ill 3—ajl^J! J-all" ab*-a __>^l 12 a 

: uA 4d 4-aL*Jl 

MVI ddd,data8 
ddd <— data8 

• ddd —11 LS ~a (data8) cjl—i ^Loii ^a Aj^jS^all 4_o^I*_<Jl £ i.si ) ^aV 12 a 

j— a^l 1 a _it . ^Jla^l iSJ^ M M Sj^IaII j! IXanau) qjSj ddd <■ L^gJl 

operation code j- <^a oa^Ij . djLLLll ^ (jiLSl o- 0 l-^lo o.£*i 

jjjSlui tdli u-lc-j . (data8 ) ^^ <_$ j~2)i 1 dubllj op code 1 jL^aii.1 j 

'. _>»Vl lAgJ Ajjtiill 4-aLxJl ojjjusall 

OOdddl10 
data8 

. Ig_l3 4^a^L*_a]j Jil^all M S^)^12 l31 ^ 5 ! (J -n > > i^il l S^)iiaU (J on > A ddd 


3-4 31* 
MVI B,53H .1 
00000110 : ^ SjLSJl 

01010011 
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06H I (^A Aj^JutjLuJl Sjidlll 
53H 

d J- ^ • B J^l ^ 53H duftl J JujLtJl ^u u j^| | ■* 

i-Aj Xm LuJj IjAi^a l^J (jitd IjjV Apjjlll A-aJkJb Aa^kJl a PA Jl* ^.^a) 
^—*1^1 l.jl jAj ^Vl I t—a^pJl (jl£ liA qx >j c Ajuiii ~PA1..t4l jA 

U—I t-j > —> 11 <jj^ J*^d Ba^L-aj <_a_j*aj <_$jja jl Immediate 

• (j£-uill |P^J dljljj jl AjjjI djLajJjtja J-aljijJ 

c - * — LV *j—Siai ^ U ^ Immediate ^jjja La jk* Jj^j (j£*J! ( j- 

• HL (Jj12>jjilaH ^ (jtLall I PA (jljic (jjfLi 

MVI M,data8 -2 

: Qj^Hu) _ya^\ Ip^J ^jiulllj 

00110110 

data8 

mvi j mov ('p. y <»Sn td*-" bjj^i ^bii Jb-Ji 


4-4 ^ 

: ^Ulall d^U J^lh H, E, D, C, B, A dLL^Jl uj j\^\ \ 

— I ALl jjp AadjJ Jac. ^jj tdlp p*j ^5 t (^lljjll (^ic. 06, 05, 04, 03, 02, 01 

<_lA3j A Js-ulaII dlbj)*A a (jl tjjja -1 (I2“4) Odd* 3 ^ Lo£ dkbj'i-v -41 

dll—jjHak-a <-_l—AP j a ^—Sj Ip— fksj C {^j t— iA3j B dibjp-v,aj) B J-ynuall 

^tjubjJ ^v2 _ 4) J^dt . J> >■** (_jl dabj-k-a Paa Qj P a J> ihaII (^Jj H (J^jokoII 

3—Pjbiill j (jlxa_wSn dlljL]lll (jpjj ( 3 - 4 ) j£-ulJ t ^-alj^jil IPgJ ^ajJ| klr%A 

jjl^ixJl Pic. RAM Jl (jl aj gc_objjll I PA PjS.uI . 0Ali_jpll Aj^juutPjjJl j 
t Ajj _&tlJl dsljidll ji Cj| jadJL L#J gc-oU^)4l (jLkpj ^ Ipjjj EOOO 

Aj^jj _ulilj (J^ l Al l jI^j^VI Aj AaPjkjjujj ^Pll jjjJxaj£j^SaAll (jl£ |pj Lalj 

i_ 5-4- aju1 ^I umU 0^U_)j 1I ApbSj APa (J^ipll p! nja 8085 

dll_ .utiLiVI < ^jlc (—aliid IgiV Jl^=J! ^glc 0 -alijdl (JlifcPj A,-.\/ac (Jpjualili 

plPiil uib dP aiS td i£_aj gck,^li__)dl (jLkpJ (j-a pl^liVI P*J . _j^.V (j ^a . A . t a (j-aj 

t5 _3 a\ dna. b ^kik ojk=».ll o PjSl j (JdasS/l (j^ GO EOOO J-aV) 

, l 1> ‘ 1| '* (j-® lg.il^i‘<l frbjl diUbJl AjutLa AlL^Jl a PA 

ji Sj__^|pil J\ c J>^^l dibjp^a Jail yi* MOVM,C ^iPi^l Pi^ 

(jl j_ic (jl I_ Sj^IpII ^gi 33 AjjjsII -^ajkJl Jp-a^iil MVI M,33 

Oi (j^t . HL (jjl^k >a.^a i| (^3 Lojjp (jj^j Ajt>a J^atxjll ^»Pjij» j_^pll a^SIpll 
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I^A t jc. 4jLik.yi ?L J H (j j^> m*< d l (_gi {jl^ladl Iaa 

. LXI 



LXI rp,datal6 

rp jr jj<-data 16 


LXI vaSn 3-2-4 

l^g-1 

: ^JlUlLS _>-abU S^>iuil) 


OOrpOOOl 

datal6 4-a ^ya (_g j* >^i\l Lcuall cjli duiiSl 
data 16 ■La^Lud! ^4 <a-js.ll dili duLil 

rp (j_<1 _J 4 j_^LuS ( ^jJajJ dDLr> wjaJI I^A ^jAJ tll-p. 

di —j 16 q -^ c^sI datal6 Ljjil! Lajla-*llj (_>*bU JjSn yUll 

4-1 J-Vl Sjj^a Jja.j-11 I eija. . jiLJljll cjjb yAliyi £-^»JJ cs^ij 
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u 

A 


L 


' da—=*V • Immediate l5*1 lSJj* ^Ij !*)»»« UUajc. 5 J^a!I (j^is 
JH i sa=Jj cjjb (jjSlui op code 1 SjLSj du 16 <>o 3i jiLs ^ 


j| Ja^-V . AjiLaSfi ^ (_£jlui La£ tdllllLj dDlj ^ Lcdlj ^jjggj |AA (j\i 

J-fl'iH I3& £_« l^loiduil ^j£L<u Jr> S 3 dL)La_uiA]| ^jja 4 *jj| tSlllA ^jl 

• 1-2 Jj^-^ ^—a VlljLii Uj£j J ^ ^!j SP , HL, DE, BC ^1Ijj?! 

t_S- ij i - <dJjl <— I — &3j diJ 16jl ‘Lsjl*^]! ^- a Ag il •ijuijj dj)5 disbll £)li dlliJ 

<—S-i_<aj]| jl H jl D jl B j jjl! c> ^/aJ-iiitjl 4 rfijsll 

(_$j (Ja> - ui^dl (_£- 1] (_iAdi ill ‘LajiD! dil5 diild! j SP l )?- “ 1A ^ (j* ^gde-V! 

a—* cJb— im\ \ jl L jl E jl 0 £_}^_uia1i 3^j £yi (_g^)ir i <->!) 4 

. SP <j?—Jl 


^jUxSl 

dil jLui 

dll jSlam 

dll jid 


{J lyuJ\ 

4_dUS 

•• 

4jjau*‘Lu» 

E000 

MVI A, 01 

00111110 

3E 

E001 


00000001 

01 

E002 

MVI B,02 

00000110 

06 

E003 


00000010 

02 

E004 

MVI C,03 

00001110 

OE 

E005 


00000011 

03 

E006 

MVI D,04 

00010110 

16 

E007 


00000100 

04 

E008 

MVI E,05 

00011110 

IE 

E009 


00000101 

05 

EOOA 

MVI H,06 

00100110 

26 

EOOB 


00000110 

06 

EOOC 

MOV L,A 

01101111 

6F 

EOOD 

MOV A,H 

01111100 

7C 

EOOE 

MOV H,E 

01100011 

63 

EOOF 

MOV E,D 

01011010 

5A 

E010 

MOV D,C 

01010001 

51 

E011 

MOV C,B 

01001000 

48 

E012 

MOV B,L 

01000101 

45 


'LjjjJvil 4_a.|^M ^3 - 4^ (JS-ui 
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5~4 (Jtl* 

LXIH.2C3A £>5.1 

00100001 LuLSIl £>ill 

00111010 
00101100 

21 4jjjiutlLall £>ja11 

3A 

2C 

Cj _pj 2C3A ^_ jj> 1 HL dd > > h a 1 1 jr jj (J^AaL ^)aV1 

5 _Ajil! dsl3 duLill j H u~> »»ia! 1 » 2C (_^Aj ^ Al aa . l l 4,^11 dali t v ^.^ > u 

jrljjSf) cJ—iA^Jj jj—1 aj 4—Sj>»11 c>j— iij * L (>jaa 11 >1 3A (_sAj l£> J - a ^ 
£.—a >1—*£il j— ic 1.1a. ^a ^aVI I^a jjji Li/ij IaI . dOl a > aa1 1 (_5_>Vl 

L jH uiaSI (^_2 <btA >1*111 jI^aS) (JHaII (2)1 jlc- t fua . £>Uill 

. _^aSM l^A ^lAalLuiL 


6-4 <1H« 

^jSj (jl J^A tdli > >3 (3>i}i -ia! . 66H <a>*a]L El00 £>lill (2 )Ha (>a. 
: Ju U1 MVI >*Vl ^ HL cj^>aa11 ^ j j > E100 (jl >11 

E000, E001, E002 LXIHJEIOO 

E003, E004 MVI M,66H 

LXI _J _oSH (jl 1_jLaj| Ja—a.'ifj JoSa ^jlajaSM djl>jjill LlA tiAJlaljjjl liil La-V 

. E000, E001, E002 CjUjLH ^ j L>i U1 djtisb » 

HL dj^la_ uiaII (_5^1l J £>1^11 £a (JaLoII 4<hball 4jj>»ll (2)] 

_c- A _Hj_j Lib ^a_ ujJj (J _j ^)±Lij 4jla (JaI*131 iIjaII (2)lj^atll (Jasu 

pIjjoi £jlljill ^Ij L_sAij (2)1 >3 ^ILcaII (jl llllja. £>llll £a (JaLxaII £^ j j> «1 J a \ 1 

Ia^ —1a < —aj- *j1 HL d^a. »iia11 ^>aj (2)1 j Ju*^ 4-j\j£Lii jl £pl>l 

(^a.11_ j A Oa-L 5 J> dljl U£a IaIaJ tiili (2)1 . 4jlj t^ft.Vua (_5^1l (2)l_^i*ll 

V — i^lj JlA.a.1 (>.V Allujjll alA ia. (JasL> >j >Loia dbi j JS.A a .Ab 

1—iA 1_1 *a (2;^>iij jAj 1 java (_>1 >] l.Ju (2)1 e-la^ 

li_A w _a a . (_paL^)ll ^gil jiLuU (2)1 (JfS Jmaj (2)1 JJC. 4 ja (_S^)3tA2 

(J —aaj2 Jj A^_A —^V.l tjlj) ..a.1 IaI j JUS nlL (_^ilt JLaII 

llj- a! 1 £_>lil| CjjL (jLoJ lAa.1 t^La.1 (2)1 ^jc- IaA^Ic. (2)J^1 HL (2)jjl> jluaII 

(2j 1- .. j)*i *•. ,i (2)ljilll LuA Lis HL { **^ *^ ■ aaII La .>-<11 .sj>» < . 1 ^ x * (JaLkjII 

* J* IjVl ajlA (>o > <LtA (JaLuII JsIjaII (2)Ka\1 (2)1 jic- 
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c£j ^ —ujUaII *Laj^paJi S^SIdll £a (_i<aLeIiH *ULi_}ia tilliA 

Jj-£ Lalla di]jl cl>]j t 4 j*a (JaUjII uIjaII SjSIJdl ^jl^A ^|jjc. ^lo ‘Ljiii ja VI 

I gTiC -lj (jJab^ll ^Jj ^Laa (Jllllj “ULui^Sl aJlA Lx .1.^ n Li ^iyLl .Iaxa '-*!'»<•'■ ^ 
• °J —^ e >'^ ^JLajil t5 io C-JjjSa JWxj q\^C. J ^j Pa2jJ ( _ 5 ^l ,^3] 

o'j —^ 8085 jAj] 3_ajIS ^ <-^ll *5 $.j (jUjL djl-ill 

: JL LaS LDA j STA 


LPA 9 STA gl,>oVl 4-2-4 

j—°Vij STore Accumulator ^>^1 ujbjlxA (j _j 3 ^ STA jaVI 

1 ar* udJ*^ ^1*31 *j LoaD Accumulator <J^ ^pjtj 

STA addr 

(addr) — A c J^ - u» « al l diL^jixA 

LDA addr 

A <;- — (addr) (j! jI*JI dibj lx a 

• STA *Ls^j mi *5 i nil S^jx«al|j) 

32 

Addr £ya 4 <ndl dda duLll 

Addr <ja ^ aL>» 1 1 4 Ajdl dil j diAili 

• f^gA LDA _}a!!)U 'L^jubtujili ajjx^al! j 
3A 


Addr (j!_jisdi £ya (_$_)* iwall 4AjS\l dlD duL]l 
Addr L>° (^aJajdl ■‘Lcodl Cj 15 d.nljl) 

oj—Sibil (jl£js A ^ljUll cJt> ,,irt CjLjjIxa (jjjiuj STA <JjVl j^\ 

4—ili LDA I Llj 4 mi' o~)2jm1 ^jAjiljll (' ~~''J i (jjijyiJ ^3 4J| y£. 

( j jT> Vl) ^gj3 4j|ji& S_)SijJl (jISa CjLjpXAJ A ^.SljSil (JxjOlA (JjA~^**n 
* d^pV I (_j-ihA ^Ic- (jliaU t J U'iA . A m$l _pVl S_^Lull (jjlnllllll (dub 

dijl—a 4 -Laa A ^1 j3ll (J x ». « .< i ^-a *^1 ^jDLalKlL V ^^yaVl (j! ^ <^jVl 
_J bj _SI ill yis^a i§\ l _ s 3 B jJa^Liudl <Jlilj^?v A ul *—■(jj 

^—3 Vjl A cJ> >a<a ^ B dilj.a (Jajii jjlj uDLa *^51^11 <LjlaJl 

I^iLo C (jfLdj c^?-uLa {j$\ (J A-«v*i ^jl doj ^jj tdluSj t STA )-oVl p. i's n a 5 

LDA _j _«V1 > (^LWa S^juilx<il! 4 aj^)J31L ^ (jlS^i j_§! diL jri-^ aj 

CA _sUA (J2jj diii ^Si ^»S1 jUll S^)Slji3! CjLjiia^a ^J-eaj 

A _iiljll 4j=L=d>Lid! . LjSi IaS c cjd^lj ^pd (J ? 1 >UA (_5I { _gjj ^1 jill Ja^uiA (JA 

L 13 — 1 a (js (jjSl) (jij AjUi Q\jlCr L? lc. (jbjis^ (jJ_>oVl (jl Ldlk aS\ ^ 

3A j STA j—«S?1 ^1-=^ (jj 32 {J\ <■ _>*V 1 SjLS ^ S»i=^lj « dillLL Cj!Aj (jA 
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cJaUjJI .il^all (jl^jistll (_$ji.Vl (dub (jjlTyi) U!j LDA J*h M 'Ub*. ^ 

16 (j_a Lqj 1«3 (j^jfSjJ (jlj^O (_5I (ji . (jJ_j*bli A-ilaJl SjjjuolI! ^3 LaS Ajla 

. Cub 2 Cu 



7-4 

E000E001E002 STAE100 
E003 E004E005 LDAE101 

aVl J S^£lill E100 (jlS-al! ^k A {J > m«d l CjbjX a (j j+n» (Jjbjl _>«S?I 

-3 4j| ■K-v'V i (j-a El 01 (jl^-di Cjb jbk a . l A (J ~> >«a1 l (J>u>_Lu) «« 

• Cltub cblvb (Ji-uU (jJJ-aV 1 (j* j-al (JS g-abjill S_j£b 

3_jLoc. (s^Ud! jjc. j! SjjjSlfall) (juL^jlall Qm Saalj ^ 5 ! ^loiAujU jljail 

lj a —jjj j 0*1 — S^Jl !oa <La ^aidLau (_gill d^ubdl (_ s -lc- cJ5jSj -b^-ajJl 

dll iA (jl ^ejda^jjoi Ujlkij (_£_)^,Vt j-aljSf 1 l_ J' r > ‘*} (Ji] jAi (jl ^ll ^bla ^ j) i^n^all 

d-liC uil t'\ a tg--iS AjV S_jjuolxoll 4jL^jjL]l ^DVunl lg j>a gcj»i_jj 

. ^jjc- 4JLi^jlail 


SHLD 9 LHLD £jj&\ 5~2~4 

Store H,L j t * j-mb* H, L (jJ^^oll lU^. <_$! load H,L Direct LiaLU* 

(JU- b JJjb (_$ _)j La£ (jJ_)*Sf 1 J o J^ibo H, L (j jl~> mol l QJ=± L$\ Direct 

: C S* UD^M ^al*ll b JJJ-cdl • _>=“b/l 

LHLD addr 

L<-(addr )cLjbjb^ c H<— (addr+l) cjbjj=»-<> 

SHLD addr 

(addr )<-L cjbjl=^ t (addr+l)^— H CibjS^* 

; (^A LHLD ^j*bU Aj^jjl*ILjaill Sjj^ll 
2A 

addr (jlj}>»ll (^^L-cdl 4^ajall CjIa Cubll 
addr (jl jpall ^^ahirll A_xuall Cila duLll 

I (_yA SHLD j-abu ‘Ll j m»‘'i mi l oj jt-^ ll 

22 

addr (ji^i*ll t^il 4^jail CjIa iivibll 
addr (jl^ixll < _ s -«d=wJl Lajkll CjIa <"H >11 
addr (jl^ltli cjb ji- 1 * ai L j H D j 1~> 1, 1 ^ - l l LHLD JjV 1 1 

L —m^all ^—]J addr (jl^j*!! c_iL j"i a (jl ^1 t S_j£lill *lL ^Ulj 

SHLD j—*Sn • H lA? ->ji-dl (^1] 4 -iA-ij addr+l 4aL (_sill (jldjUjl^a j 
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H (jji?-"tail dibjli-a (j-jjibu Clurv LHLD _>abU A-LuiSL*-!! ^oLaaJb ^jL 

u—lj L ci=»— ( -b*—4- 1 —Aij < ^ i y» .. y 42^ ^illj addr ^ L j 

■ addr+1 (j! j3*il H cl^^l iblib yb^ j addr jjijt 

8-4 <!ll» 

• El01 j El00 SjSlAli HL ( j - il's ^i^I l ^3 (jbajlia! .1 


H 

L 

89 

76 

* ^ £ 

H 

L 

89 

76 

01 jEIOO’s 

jSlall 

H 

L 

89 

76 

: Jta l£{ 

PI 

L 

B5 

3A 


El 00 

FF 

E101 

FF 


; La£ £jJajll SHLD El 00 J*Vl Aii'u -h*-J 


E100 

76 

E101 

89 


EI00 

3A 

E10I 

B5 


: £jJa ^jll ^i>/tj>u LHLD E100 ^ySl I bdiu b*j 


El 00 

3A 

El 01 

B5 


_ ±i 4_a^)*-all £ya (Jliij'yi _^aijl (j-a 4-C- . al l 6b$J - ^fi^iui bA t _ 5 -lJ 

^ lc. (_£ j..,. ^gjiij (ji-fisii i^a ^pj s^jp.jisjfri cJiiuvi 

• J- 1 (JS ^jc. &jjL/Tii^-a aAii 


Q—£J 


L 


j 3-4 


(j ;—il E201 o j-Sibil ^ A j^lj 1 f>lbjVl Lj—bjj UjSI .1 

. E20A. 
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— 4 C ^ B4 D (J ^ i ^^ l ^ 77 La-<Aj^j u-iiSI .2 

L_J —A jj D (J>h.iaI 1 L-l\jj*i-\ A £)1 ^1 t (JaI-^-uiaII (> <J£ cjbjj^o (_]! julLuiLj ^jiL 
^_j-a U ^j| jjjJl D (3 t > jj)aSI ^gil t ; lA 3*1 O dlljj)j^Aj C (Jrt huaII ^gii 

. ^ I^ISa J\ (JljuLail ^-AJtAJ Swapping ^,- a. nU 4 _aIa* 1! i> jiA ; J^jlskjuixil C-ltjjH^A 
ClA-JjJCSkA S^aII oJA O^J 2 ^Sj AJLaaJ) ^A A^jLudl (J|julw)VI AjIaC- jiij .3 


. El01 tliiUllJ E100 c^Ul 

&-1A 4 — 4 (_)1ja ^iS .^j^jaIIS A_ul^jJi]| A_^.| jpU I ~v i_ufll .4 

. E105 j El04 j E103 j E102 j E101 j E100 SjSlill cAjji^ 

^i 2 — -JaJjiJ! oAA ^.jlu 0 aU^J (j£l JJjal Kirs A ^JaC. >■. i i-il h-vS /> 

J—al JlJjAaJjJ AjJja*Jja1|j 4 41 n\| dsl^Lkjlll £a ^LoqjjjV I 4JlL £CaU_)J 

O"—aij J—jj <JS <j1 J t jj J£l diUUjl! Sj^lij jjII Sj^lij 


t_s_3k_j ( g jj~A ui^all |3A Jilc. dii aIIj oJulill (Jaj£sj ^S^jj 4 — 4 (_J1^a1| (J^. AJj_^la 

-uj ^3 AjjjJualluili Cji^iaSlI ^2 Vjl 4_uUjIj Cjl^Luillj ^caI^II t>AA (J.a^'i ^jl 

. C5 La*&1 


< * +* 

ljIA jaaJI ja\ j) 4& 4~4 

Arithmatic Instructions 


ADD 

SUB 

ADI 

SUI 

ADC 

SBB 

INR 

INX 

DCR 

DCX 

U—il.m*v\t ^aIj! A^-J)A?>a ^4 4^ (J4.» 


A-il i A_Xj\-ioi-2kll ^4 ^ ■* l j o'j^k fj* 2 t5^' * 3=^1 ^ ^ ^jJtLal 

UJ-% o'j ■ * ■ ■ ' j V (-b^> uk t>° ^ 2^=^^ LS^J 

L*-a~v Cliilfl pi jjjj AjLucII oAA A^> »i jjl LaS <**<14 ll oAA jjas AjLuC. ^A Ejla 

-a^a A_u_^aLk Ltiaji tdliA . A f^lj^' (J. -> -u< a ^^3 SA^k^jA IajU Ex^la jl 
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3-° 


'j' O' ur^J jOjJI u-S JJC. >ftijVl <_>* Ac j . rt>,O l *5 a ^ 


p..,.\Ay. jt. 3 Ig-La ^0 ^|jy Jb ba-llo {(jpni.&]l ^aljj IfrK-aj^ e_jl.mjk.il 

j*l A_ij\ > »^>l l —jU *-l| &5 a JsIaj SR ^jO>Ji a^^a>^All pJcVt 

|D1-C-Vi J_ « j3-lc. ^1 ,jjSj CS~^°J Ajb Jbx^oj •4_]\_2fcJl (J-^j.ii<a . 4 ><al) 

&4 y —=>.j^/dl ^Dlc-V! (jl t^M-s ^ISII (Jj-aall (_g^ <4115 j lA=Jj jl I )4 a^jJjLuU 

-^11 15a ^^3 CIiSl^aS Jill ' -a '^ a - 3 ' £ mQi <_g-A 8085 gcllx-oll ^3 AlUiJl (J~N ma ^3 

Cj -^ liA l^_ujj^lui Jill _)jjI jVI Ac. j^/a-p Juj (4 — 4) (JSjS . ^ 4—4-2) 


LS" 


Llp-uiSM dil^ixa Ult £ J^Jl 15 a l^ 3 (j.ix’ivniijj Jj 1| AllLaVi ^-j^y 

Ajj-JIujjOIj AajUaII ^^ic- t^lSJl <^aajJa 11 j»J Aj| ^pibO ^gic -IaSS 


U -a jl^aJ-u*V' A&aj <_Aj_)Ja 11 j^git SOJIjuuVI 3a_)A (Joj (JlSliVl AG._^CL=kj» 

_j_ol J_SJ A-abiJl j L^alj Ia_)SaLuu ^Jlll Aj^>»» Ujill dll^Lullb \ ijy’i m a <4135 

, (Jjusaail |5 a ibl^J £3_jaL_jjall (JL5 >y.V I <4ll5S j 


SUB 9 ADD Q'^Vi 1-4-4 

t £J-Jai ( _ 5 -i*-^j SUB tract AaK ls a SUB j ADD Ou^ 

: ADD ^-a>ll j»Sf Sj^x^iJIj 

ADD reg 
A<-A + reg 

_11 M Sj_£1511 (jlS-a jl reg cjbjU a ^y - } _^V I 15a ^»jiLu» 

£aa=JI Aj^-AJlj j *_kJajlui J A ^£1 Jill (Jrkj-ua djbjj^o ^^Ac. HL J- d s>.m-a l l ^3 Ailjki 

j-J] 1 \AgJ U.UJ1 ^suai SjLill . fOlcVJ ^ A 

0^.-uxa j ?t-a 4.x Ay ^JAmi (_g511 (3?-uia11 a_)iuiJ XXX (JaaLjoj OjAa. IOOOOxxX (_gA 

10000000 fj—A A-uliill a 3jL5 OJ^ add B >»Vl <4115 ^ Jll*S . ^1 Jill 
. 000 B (J-> i*iOl Sjiil j xxx caI^aLoiI 80H ^ A1 ji^j 


SUB reg 
A<-A - reg 


: ls a SUB ^•^JaII A^sUll o_j j > - O l 


-a - reg 

Ail jis=. (^511 M S>1511 cjlS-a jl reg J^aaaII ciiUJIcvai ^ jIaj 15a 

A »• v til l AaA 1 #1 * iyi a] i _ 4 ft i *) fi ft^l Llll / 1 til -ft £*jl_3 fl A 1 Vx Ft L i t ViB t *t A1 1 


c> 


'—• -** cj — * ^ — 

^ __.__ jj ej^xuj ^SIjaII (J^uua Ja HL ( jjLxwt^l l 

J_a^l 15*1 IA*1\ AObSll a>llll . f ^oVt ^ jAi^l r^' J 111 

_ a AjbjLi^a ^^)ia (_JjlBall (J^xjulaII o_jiuU XXX (JaaauU C . IOOIOxXX j^A 

^__A H_JjU 511 Aji_^ Jj£a^ SUB M J^Vl <4115 ^Ic JllaS . ^1 Jilt 

• 96H t _ ? A Aj ^ jjj». * uu 1 1 10010110 
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fj jVl ^ SUB B c ^l! ja\ Uiij Uil ,j3al 



>i*j 4ili B=A5H j A=AAH 
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j _ Lll 4_lLnC. t-Ju£j ^-^)LH dlaj <■. 1 tS (_£_p ^-S-lj 

^ J—Lll MuLoC. yll ^i» ~i LaS . B J A ^jlr^.uusii dlljj'i -> a\ Mujlijll djl^jiujll j^lo 

^ — aCLall A <J^-uud! d-lt-lj'A A £ r\-\ un du-\ ^^v~N. AlLc. ^Jj 

A t_sl—!i£il 'A -jI^J ^3 JjVl ^}Ljl^ B (Ja_uudl dlLiji^-al ^LiHl 

(l010010l)B CjUjd^wsi ^j\_ull ^oLd! .^^gjLnll £-_^L1 |j d i LLc - 

: 4jL&o ^-^LJI aJLcc- ^cjul^u tdJjjj 01011011 

A = 10101010 

B (Ji-JLUjJl d-ltjjA ad ^lull p-QUall 01011011 + _ 

00000101 

: ^Le-VI (jjiljuj 4oiJiill jl-Vdlj 

l_j-L_«a j_5jLuij A ,rvdullj I^Lua (_gjl_uu ^ cJ^VI ^5^° jVl { -*-dl jjl LalUa • 

• ZF=0 <_$l JSjuoII ^lc. <jj£Llj 

f-^ UJ%—^ ^^ 1 (u^') t> ts^jj JU& • 

. PF=1 J\ 1 Ja.1 j i$jL*> 

(jj_^3» Adi ( J-ft-sd i ^*1x3 <jul^)3i dull JJ 4 u11jII dull a (J-aa. t£l\i& • 

. HCF=1 i^l J 

L&jIj jjj.5L) ~1<~-j Auak^a 4adiiili dllil ^jLuli ^7 p^_)) *—4 _ysA * 

. SF—0 (jdj I—U ji.1 djUji^al LsjLauq 

V pi _utl tdUA (jl£ I j] I—ij*j ^jl \ i - flfr j ^jLdl 4 d^C . ^ 4j] (J^JJ^dl • 

_ 1] di]33 jiall AlLaC. (jl LaJ . (Jaa. fcdllA (jj£j ;jl ^_p»3l 

(2)_5 <u1 cs^*i dlL tl)l^ 4 -iLaC. ^ (Ja^. tSlIiA (jl£ I jj *Uli tdlil AjUd 

( j -d ( Jjl\ ^SL^Jl ^j CF^O jxl*j| (jj^JJ ^_}iall 4-jliiC. tdliA 

. j*—<u>Jl <jLaC- ^^3 (JxA. dlliA jJ lij ^^ =1 - j_.a (_jn^yll^g (jVl 

SUI 9 API s. ^ 2-4-4 

t dul ul l jl ^jjjill ^jUJI 2^-1 c?*l Add Immediate J IjU ai AI JjVl 

j _LI I_d=ul ^gixj (jlllj Subtract Immediate J I jl > AA I SUI .^1511 lj 

^ W; (jl I L_ij=Jl J ILLaj 33j t duluil jl ^Jjjill <ujL-all 

J—a bU 5_aUll SjjuoJl . ‘diij _>aVl ur^ j* £U JaLuIl 

: ^ ADI 

ADI data8 — ■ 

A<-A + data8 

l (_gA ^>-aVl l-’tgi 'Lalxll Aj ^ -djAa l l S^luillj 

C6 

data8 
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(Ja uu djbjTvjt, a j-ah? 1 4_uljli dubli diLjjlik^i 2_d^kj jjaSfl !1 a ^jSj (ina^ 

£_jas. jjt_ jj si& e.jjJa ^gAc. j A j j^->.» ^ll ^3 4 ^gjol) ^jJojj A J^i 

j^Sfl djA-di ^gA S^k.1 j ( dub (jiiji lb> qI Ja 2 k.V , ^DLc.yi 

. A cl^^u d ' bt-aa». (_J j . lL al l ^Sjll jl dubll (gA *LuljSij 


SUI data8 

A<-A “ dataB 

D6 


: <gA SUI j-£U b*bil SjjjlHI 


: ^gA jaVi )a$A MjjjLtjjuilj SjAaSAIj 


dataS 

(J^ojua Clibjb^o I <gl A-ubli dubSl CjUjj.-v^ ^jLj jaS/ 1 iLk ^jiL dnrv 

£—jjlS* _jil-2 4 au 1M *JA ojjJa (glc-j A (JjaiiaJI 4-aJHl} £_dajj A Jjli 

. dub (jml (ja (jj^JJ bJaj’i J-aS/1 IAa £)! Jb*Y • fDLc-Vl 


10-4 lUIo 

D, di!)La-uu&li djbjla-a ^gic 05 4jj_$iAi *La j I » .a ] | jl dulult ■a.'N. j& i_jj\LaI1 

, ^-a\ - 5 jiii - 1 (gAfa-mVl C— sljLujj Jijjdl AaL^^a (JAJJ ^ 5 — 4 ^ lJSjuj . c, B 

I — u\k (Ji._ ula ij}\ £ua duljll *) ^g£l *Ul gc-ai-ijjAl IjA (_gi 4jg-a 4 A-itOLa 

£—-a <du\jl! ^A-y'i A (J^joua ^glj *}?ji (J-vmall dlbjvs .4 (Jiij ji jdaai 

<_As_ jjuoJI ^gJj Igli >j ^*j£j3 A (J> uia\ 1 j^gS ^JJ^J 4•% mil (jih £±b]bj A (J~> >>'<dl 

S?ji.I (Ja. Aa>jj (JAj .4-u\j jiYi 


SBB « ADC £& *&) 3-4-4 

tj—i*j <gj1—511 j c J—<uJl £—4 a— Ay.\ (j\ Add with Carry (gj*j JjS/1 _>«Sn 
ADC j ~—abll UabJl Sjjuedlj (—i!XLai7l ,*-4 ^ jLi fj\ Subtract with Borrow 


: <gA 

ADC reg 

A<-A + CY + reg 

CY £_j-<u»Jl ^Ac. djbjia-o reg (J-^-iaixil djbjii^a £*a.y 1 jjob? I I Lb ^,j 3 j (^U*^ 

A _ll (J'jj.ti a (Jjbjia-a ^-o ^Aa.lj ji Ijii-aa Lai (Ja 3 *J 1 ^ic- ^ji 

: ^gA jabfl l>i^l <Jjb 5 il Sjiiiii , A (J> >M 4 ii ^gi ) *-iLlb £j_bji 4 adbllj 

10001xxx 

. <JUo L^ab*jSi Jl jail (J-jAitail ojLL XXX (Ji (.bia. 
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SBB ^Lalxll djj^H 

SBB reg 

A<-A ~ CY - reg 

reg 0^—^43— .y^ A (J > . uun CliLijla-s ^jja y^\ 15a Clua. 

4 - i-a f- A -Al jA (j jSj A (_]■> « ^ 3 jj Ajaa^Lo t *-<a CY ^>1 c. Cjbjia>oj 

: _y*i\ 1-^.3 4ajLii3l S^Luill , £- ^j.bli ^alji (_g^ Lajlj 

1001lxxx 

. Ajuh tJjsbtlS! .it^ysll (Ja-jjj-ail e^}iJb XXX cJl (J.\u .ai i..in 


E000 MOV A,B 

E001 E002 ADI 05 


E003 

E004 


MOV B,A 
MOV A,C 


E005 E006 ADI 05 
E007 MOV C,A 

E008 MOV A,D 

E009 EOOA ADI 05 
EOOB MOV D,A 

Aj\i — 


jjjuill i-i Its -<i 1 



£L«sb_>Jij _}A*id! .A A it-a 10 4 cJ^fLs 
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11-4 J&4 

ij5l33i <j5U! <J e^ 1 OJ 9A35H J 23F9H <>a3jJl ^ M.o^' 

o—ju5l) (JiAi Lag-La 315 J u^j^l 0 j3a J* 3K&J1 • E102 j E101 j E100 

? ; J -s, t l La3 .3-1 aS SasJ j duLi (Jalxlu £_aa_ll j-aljl (jl (jaJj ^CliAj 

Q jg 3\iLa cJ ji\ (jL (jjSLaj* 43 5^ ^31 (Jail 

{_3.-^jl n^3l jl-kjj 23 (^j t>° ( j,-<*3n»31 4 ^s 3 1 cj|3 (-HajLaII B (J a mal l (_gj!ia_; 

^ a j^gjl_131 ^a^ll 4i^jbll [^^Jiiujj F9 tsj* i^3t 4 a;qll cjl3 cjjLII C 

duLlI E (J-> mall (_gjl^jj 9A <—ijLaII D (Ja-wi>a3l <_$jlaj i E j D (j J> 
(J^jjLali i_gi ^LaSjSl Q A (_gQ* iflll <-ajai| Cali dljLil Lm (3113 J*j . 35 

4_^jm3l t (Jar^j 4a, U) till j £jC* gr*itj» im; ADD ^>| JiSOjuiIj E (Ja mall .3jlj C 

di!3 dul_il! 2;-aal ADC j-aVi jiviilLuij t*3J3 4 *jj i El00 S_>5l31l ^ tgjj^ 

4—-lLaC. g^Al-^Sl cJ-AJS-lt is^J lU^'l f4c- C1 aL jla a ^alaueJi 4 ajsl i 

In_A i (J_aa.j El01 S>1331 (jj=4i A.-xsil td3n qC- ^rlnmj 4_U^aLa3i ^ .a ra Jii 

La uij q —jjj ^6~4) cJ5—ui . A.y mil (3-a P'3 ; ? l ^ El02 oj5'33S ^ d3^. 

. (Jl!la3l IngJ gc-aL^illj (jjsAiSl 4Jaj_ja. j (Jail La_L«Ja_jj 

f'^aj -Mil (_S jj^iJall (ja OJ% o' ADC _>»V' ‘■£l>L (j! cJaS 

cjl—ILall j_g-3 31-Il-aS ? 4^alnal»ul ja-ic. j_g_jj^)jJa3l C5^®-3 ^ ADC 

^_a%.ll 4niaC- ADC _>a3n ^nc- (_g_)jjjLii3l ^j>a ^15 ^11 —4^ (jjjLuli 

(J-a^kj! ^ilc. o' C>° ADD J-aVl ^ AiklLui l t. „A . -k . l (E + C) ^jV' 

_3jVl ^a^ll 4 iLr rt (_g V J 43 jLj 4_iLac. ^gi ^a».lj 4 j CY 

jVj— a AjV 4jl3 ^D + B + CY) 4_ulfi3l ^jaaJl 4 -t lao ^5 La] . 43laLi. 4ti01l3l DO^J 
. jliicYl CY ci^^' Axul 3ivL ^jl nj^j LjV ADC _j-aSfl ^I.^A’ikal 

DCR dNR^il^l 4-4-4 
ls' Decrement j c n^lj jl^i<u diLjla^all nj ^1 Increment JjV' >aVI 
• INR _j^sbl-3 4jaL*Jl j t JLi.1 j jlnLaJ QjLs yLk-ali 

INR reg 
reg-^— 1 + reg 

M S j —51331 D'-^ a o' reg ciiLs j)’i ~\ a ^glc- 4^.1^ 13a Oita. 

: '4g-l 4^jlxi3l * •'-'" • HL 4_il^ic. ^33! 

OOxxxl00 

. Ajljz i_laLtj3l nl j-all (Ja.>.»i.a3l a^Lusj (J^iLuj XXX C.l la 

: ( _ s a DCR _>^o3>Li 4^aL*Jl °qj ) ‘ - 0 ' ' 
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DCR reg 
reg<— reg - 1 

M ‘i^)—£lill 5I reg (JjkjwiiAil CllUjO^a ^ JL^.1 ^ lb& 

'. _A \jsSn lAsJ 4 _u\jl 11\ » a Aid'll . HI 4 n_ir-. <? 41 


OOxxx101 


^ ^ \ " %w 
• _>°Vl AjjUaJl aj^a-ail . HL ^ “Ul >ki ^bll 

. Ax-a J^wjouJI a^ji-ub (JjiiLjjj XXX l —11=* 



(_]->. 11 Jiijlll l-ilv^-a <—i 

(J^Jl ^ jb-a j~ 1 1 1 — 4 (JU^a ^6~4^ {J^"* 

^gi-Uu-nVl 4JtL 0-aU_)jll~^ _^J->->dl 
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PCX i INX l£ 5-4-4 

-*jjj Lag . VxIj DCR j INR j-° 1 *a DCX j INX (jl 

D-* £ J J till-^-=4j INX 4 dO l-ym - a ^ 

t AJ AjjUSIIIj j^liAxiiVl ajj > <-a\lj >»^ll 

INX rp 
OOxxOOl1 
rp<-1 + rp 

DCX _j — *Vl L-4j . Ajt-a CjX=ujva]| SjLjb (Jajjjju xx ti.u-v 

,nVl) dal.'s X® CjUji^a l -w I j) AJli 

: (fulfill j 

DCX rp 
OOxxlOll 
rp<- rp - 1 

. Aj*-a {jLaL*Hll Jsl_j-all (—OLa» juiaII j_j a_j.4i.nj XX (Jt^jXuU ! ; *.U'a. 

12-4 t Hl» 

1^-bjUo ^—jII S jSiill cjSUl ^ 05, 04, 03, 02, 01 e lijVl <jj>3 ^ 

3__k.^ l j-jjj (7—4) ^ E105, El04, E103, E102, E101 

1c. ,1^.1 j INR _J-»Sn ^.1 vA*a .nl . aJ L uia I I e^A (Ja2 ^c_aLj_jjll_j (JjSJjII 

tl£La-uuall ^ jj dsLjlL^a j aJiLj j] INX _J-a^ lj A (J> >>i«nll diljjlL^s 

(j— a - Sji ^ ni ^S. 14 j! (l~4) cJ^jS J»=OU . JliLall 15 a ^ HL 

<Jx*Jl LaS (EO11 E000) Cuts o_)mc- A_uL<u ljjS-a l -v A jjj LbiS o^)SIill 

(J—A !...g-al_L>° (Jx*£bji ja£ 4 _ji£l ji f&_) <—ill JUjj Llil jl 

_ vui _^A dH.Sl J^.H ^jj ? ^-al_jjll a^A (Jjjo AJ1C. ^uajikli! X® tilliA 

jjjj]—alii (_pajij Dl A*j ^JiUi3l aj^a jAj dlllLaJlj _jaijl 

• t-lLnsJ) ^aljl Jk O j j Io l£ 

j 5 ~4 

El04, E103, El02, E101 Sj__£ii}| 0^' 4^* -1 

« Xi ^ E10E, E10D, E10C,E10B, E10A O^LaVl (> lA^lb U ^ E105 

• E114,E113,E112,E111,E110. D^UVl 

. jja "V-^j Labiijija jjjLjJl «-oli^)jIl ^C-l .2 
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u 


ill ^3Jj 78B6A9H F3A56BH ^Sjll £*>i jj S4&I .3 

. E103, E102, E101, ElOO SjSlill cjtLb 

. ,£^ioJl £ya V>lJ ui^i (_^jLjJ| ^-ali^ill Jo I 



E000 E001 

E002 

LXI H,E101 

E003 

E004 

MVI A, 01 


E005 

MOV M,A 


E006 

INR A 


E007 

INX H 


E008 

MOV M,A 


E009 

INR A 


EOOA 

INX H 


EOOB 

MOV M,A 


EOOC 

INR A 


EOOD 

INX H 


EOOE 

MOV M,A 


EOOF 

INR A 


E010 

INX H 


E011 

MOV M,A 






^cjali^Jl — l__J jJjjJl 3=Jai>^<s —1 12 ~4 cjl^ (7 4) 

^gJfajalVl 4JtL 


^ C L. 






j&1\ 3 ^ 3 ! a 6 “4 

Jump Instructions 


4 i3 is41j^^-oll _}3jVl *- : »*I_J4 l- Uurv A!ili.V.n ^JLt3l 3 I 4_-aLtJl S-lC-lSll 

_ic. AiLuttil -‘UiLa'^l ^.j-a-X j^S L jii^aj_pk. Li£ 33 j i 4j-fl£_j ^g-l] gt-aU^ol! Jjl 3 /3 

—1c- £7 <- ; 33n‘n | ^3l CjlSAiialill jj-iaxJ c3La 3^3 t oJlc-lill s>3a JaliiJl 

A3C- jl Cj|j-31 3''* *^ c ' 4 3* a 4_iLaC 4U3V) t/Li-a <3i-a (■ ilkt 3 ^ S-ic-Uiil i>3& 

43-aC 4 ^.j 3 Li!il_^ ^La gdt*-3l ijj5Ls LaAiitS . Cjl__^31 f^yt V 

4 _j^A -a o^jl^v 4jslJ)M Sjl^pJl 4^_p l^)iL> iji < Cd c - 3^ ^ Li* a 4_tc-lLua 

t_5j iJaj gcJl-*-ail ^jii (jj*-* A=». (jc. o jl_)^Jl <-—i3 3 I j] j l oj^lJiji ^3 

IS—A (J—li-a i l^j-Iulj_jJ (jlA-ui (Ji-uU 3° 1 -' Uj0 ' <i '' 1 I3lj !iCLa ___)l3j] 

3 I L3Ua ^-jlgji/La ^gij AsL ^^31 ^y\ j*V I 3^ 4-C j-a-y-a 3 c. SjUc- (jjSj 1 >1 ^t-ali^)3l 

. S^l^ysJl 4Ck^}3 C—lSl^l ^cibt-all 

3-aill 3-° i^'Sii'i ^li]! ^alj^l ^lSjlj 43-a»Jl *3 a ^cJLt-a]! 3il 

' 3 ^^ 3 * 3 ^" JH <3Li& . £c3-j_^i]| 3 A.V 3 ^^ 3* 0 ^3Xlll 4 _iLwj 


a-.sa 


Ji 


Unconditional jump Ja g >L3) 1— 6~4 

-3j3l 4 j Li it.) gJLtxll (JiLL) Jaj_jjjLo ^p- 3^ 4_iLaC- (_$! *>3"' ’ > ' < ~^ 


8085 gdl—*-31 _j—«lji 3* ■^ a 4adJ <^1 Uaj i ji aj 3 (_g] 3J* 5 

: 1-i^J 4 -aLtll 5 jj>-^> 11 j <• 4 -iLojtil £>a§j ^3 % 

JMP addr 

3 I 3 —c. 4.3] 3 ®^ addr 3^_9^d^ ajCjjj _>^VI I^a A.d."i juo 4J] <-LLp. 

-3 ‘^4 C- lS*^I _>«VI _jA 3^ “'- 4C - 3 -aV I ^r >»<n^-aU^jll 

J-oSM S 3 S-ui (_g-A SAvIjj CIsIjjIj cLi^Ij £y q^Ii _Ja$\ 13a 3 ! di=C^ • 

. a3) 3 a ^itui (j.31 addr 3 ljA>«-L 3 ^LjIj 

3 j- ^3 - 43 j g-Al j3l ^ ^UVt ^gtj Oj^j 413 JMP addr ^ h-Vutt L 3i3! 3 ! 

3 I 3 -a 3° gr~'' 3 >n ^aUV! J^g-S] 3i3i 3 l£ 131 . (—ilAjl (ji] 

3-a3l ^inn ^331 JMP 3 a ~y\ 3 aj ^3]! P-3^d^ J Lff ^ 1 

4 _ul^J' 5 Ul 4 -iL 3 L) ^ - n 1 nj La i 313 3 ° g^inm 4 jji <—aiAi! J 33 l fj[£. 13 ] Lai . 43 ] 

( 8 ~ 4 ) JS 3 i . 4 _A$i^La J] U 33 li ^ ^dU^l ^Ljjj i_i j±» ^Ij Infinite loop 
• c^lj [ _ s jaLo')/1 Ja_5^)3L3l 3^c. 3 ^^ 4 jLajtl _^Jj 31 LiLiA .« ^jiu 


o 


4 -^1 


M'w 


Conditional jump ia.s jJLASl 3aA3l 2~6~4 

'4 V] 3^1 f4i u 5 3^ ! c> tj ^ 

».nJ3l jXj'Ciill ^3 A3jj ^t-alj^3l 3^ Ja^uill 3'^~ v 3 ^3 13] Lai 3^*^ 
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-^Vl ^—ic. LOb u) • ^aill J^ji Oxj ^Ol J-aVl 

* -Oj^- 3 uW 0*^' cJ*~>^ O' 5/Ha i-d&Aft t <ll=dl sj^uua ^ 

^1—^ O' ^'ir^ 1 1-^Aj * AObjj A~> 05^- 1 d4 Idaj^Ji-a 0^" ti*-=0 ji 

US- S “^O- u3 ^ - ujj ^ HC d l 0-a -u' j ^xlc- ^A j lg_La JLi.1 j ^»!>lc.| 4 ..i^- 3 -- 

sail jl O^ ^ .'\3 t ,' ti H ji O^f. fOlc-l AjujI us^y Ails jaill O l iIac- 

- ^gJUllS JajjOlOi 

JZ addr 1_)i*-o A-^jliil u:~.ijl£ 10 0^1 

JTNZ addr l^L-a dunO A-vAill diilS 10 o^sl 
JM addr A-dLui A^xiill u*.u\£ 10 _}^1 

JP addr Axs.^-* <>mll dul£ 10 jaal 

JC addr tdUA jj\£ 10 _)^' 

JNC addr <_4^. <0 Ua (j^j ^1 10 jaal 

JPO addr Apja ^jUl <-^ ti] jSI 
JPE addr Aos-j j ^^iijlOl ubjl£ 10 jiial 



(J — 5-0 A-*j j'iH ^Olc-Vl j-a jdc (JSii 1 j La O^ 5 ] 1 AajLaj ^OjVl °AA Jkte O' 
£-o) ■ ('^-'j j 'j^ 3 ) 4^ Oj^i o' c£*i us^' 
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op code 

, J 




£3$_ui ^—A SavJj t dillLLj dDti qj$£ ajV ^xljVl aAA 

jll (jl ia^.V . Jajjjll! (3l=J til A-ilJ jiill jiljia (_giit (jtjIxlS (jtLaSl j 


3*1 3 Ji 4iji dlliij ; ^OtxiVl lg-J dijjtj A -vAi . 'i 32 J t ^A Aji.it mil ^dljSfi Ig mi 

J— «S/I J-A IJUi. <_>*jAj (jl M^s dajjAJl JJ& 3 &S) JA tjl <>> jJ <^1 d&i 

JL-Ioll 3 _ a ^taJall- lm La£ V ^1 ^Ic-Sfl ( _ 5 ^ JjJ|J -laj^jidlt ^iSlt ^»V (jjjljuill 

13-4 Jti« 

^—J ^4_ jlgj'i/Li ^l) jl^aJjaatj E100 S^liil dAj dUjlsv-d I 3 S-! l=!_aU_)J L..{&\ 

dul_Si lilj B 3> nirftll 1 ^d.) I^Sluo djl£ til dj^.i dLwfi-kdlt oAA 3 / 1 -% j 

. B (J=»—mlaII j_>jj is 4 ^ di Aj^jjo dil£» lilj B 3 ~> mdll ^a 2 3 * aJLui 

^—a 2 j_> 3^1 * lM l-^g-l j Jjadli Aij^pk. 3 ££! ^9 — 4) 

5_.uLg_OUl dl-sLJl 4_da ( dUkJl jl^at ^la»d Iajjaj (9 — 4) (J^*S 

JP addr , JNZ addr iajjdull J^lt 4ja 3 I ^ ‘ IMP addr >°Vl CF ^jUII 

<_S iA t*l Si] .1 djl 1 —iLkll J^l] 3 ^ 1 J 1 £t-al-3jjll ^LoSft (^1 3 ®^ 4_ia (j^ 

. 3 t-*-' a jj 42 Aj g^ali^dl I5 a AuiIjA 

^ Aj 3^4 ^^ti^ill A jLa»,j 3 ^ Lgic. ‘ 'y »*i \ _jjotjl dltiA 

A— Au-alill Ajjjt^pl! <__5ijjjjj Igd Sa 3 *-tl j A^c-^ill g^dl^JS ^i 3 &II 3 d jl 

. (_^aLk 3 k! ^Jj 

, fr . , t. ♦* 

jiXAULXJ iSj*A 4-A^-A 7“4 

dlja—ui3] J-A Ag <1 mSU 3^1 IaUI^c- ^^31 e2^.31t 4 Agdl 

3 I—i Ja—id! 3 >.‘ 1^ . 1 3^1 J i AdSLoJ) AJtd j) A^t-ij dljSjJj 5_i3^vi| 

t5^J LS ^ 1 ^ ^ 

(_gilt a'ifl jVto » " l (_§! 3 *^d • S'3? - ^ C 5 ^ tg La SAa.1 j (_ 5 ^ £:: ‘ 1 *"’ j^gjllj 

ts—(30—4) -3> (jd 4j2»jJaj3ll£i Aju j\ ^13^1 3^0 3j^<i Ail 4l 4 jj£j 

: (_^L Laja c-.u53^^j 

C^U-3U 1-7-4 

S ^^2 I gK Ig iLui ^tjrfoiiVl Ail ^J-ol^l 3^ _j^^ll LLji _)2 aSI 

Ij^I oAA 3 x . 3l| p,LS 3 I 3^3 1 lAA ^A^jI i—njjfi (_5-3j 

4-3 UJ^! u'j l>® t-J^ * ADD, JMP, 

aSfl tgjtc . 3 Jji <— SjjJl ejSlill 3 ^Ui 3 djyt --V . u Ld. i l ^A djyLaL*yjJl oAA_j 



75 



4__DUb^ADD C jJ)t )J A, B OUU- MOV A,B jxVl y$*k 

u —3 Lg _5l_jic. ChAj ( _ s _A Aj^LoUuq ADD M j-qSMj C cJ=*- JOlA il IgA 

(3^ S-iV I ^ic. CLDLoIjlx LgJ dljuudl Apia jxIjj! fc^lljA . l.Vs& j; .... HI. 

aa— c. jj! 1— eS, No Operation tii-^ (Ja*j V eLi*-a (_s^M j NOP \^i*j 

I_ jc. (_ )nn3j (jl C-- V a>., l 3x^1 ,j c i , ijLak. ^gb (j-uj'l 0° AUd ^ _>*l (_$l <j9 CDLoIjlaII 

3-iJaj oJUi.1 j ^jc. CjlaUixll ji_3 cj]j cJs^i ( _ 5 lc- 4a\mAl 4DLabt-x 

(JaVi Sa ^.1 j 4jLunx !3J Lai c lg L ag.. i ^LixmV 1 ^ji C~.n.-v s- ( _ 5 juj ^^2 till a 

IA—& <4 '■* (JAi ilfij biD ' 3->4. ^gJajtAm jLxJtfl (jjjj 4DLabt-xj JxV! 

O' 4°—?j 0^°'—*-aii jb MOV A,B 0-^- a '-*- ,a ^ J-Sll 0^ * _>&V1 

{ g— ic- lio -A *ULojj 0^ C‘ A. \au pJ $i]j AX^LLi bag-i-u {JxxaAi 

. ad 


EOOO E001E002 LXI REHX) 
EGO3 E004 MVI A.00 
EGO5 ADD M 
EGG6 EGG7 E008 JNZ EGOE 
EGO 9 EGO A MVIB,Oi 
EOOB EOOC EOOD JMP EOOG 
E00EE00FE010 JPE016 
ECU E012 MVI B,02 
EG 13 EG 14 EG 15 JMP EOOO 
E016E017 MVI B,04 
EG 18 EG 19 EO1A JMP EOOO 


— l—S 


A A~iL*Q " 1 



^cxLj^jil —t_j .j-uoill DDAx 1 13 4 cjbx ^9 4) cJAx 
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Comment 2-7-4 

4 _ j\i 3- JjJOQ 4jjuii]U Ai.fvtj 4jp)j3 {Jg mil (j-aj Lajg-La ^.aa. 

^)li-cuj)Vl (jU <31131 . _)J (JS 4JfUji»ill) CjlaaLuli ^jJrur.j C.nd q| t/blc. 

>-°Vt O^J J^oij (j! j^Ic. J^Vl ^>1*3 aJUjj (_$] L_1 j£j 3j-aj3 < 3itln« J 

l iabtji _jp at-J lAJutJ L_Jjj£_4J| (J£ qI jh^m^I IgLa ^g-Sj MJajkla 4jL^atlj (jdttTtllj 

J_s.1 j ■la’v 3i,Lua 4 uS*b»i ^31i ^jl!s I3j . ^a^l ^ajJa V J 

4_j\3£i 5--LaAt gcj-iajjUjj (JllLall • 4jajiLa 4.1walij lUij (jt t 3aA (j£ (jli 

• ^ (3^1 



; Multiplication of two numbers 
EOOO EOOl MVI A,00 ; Put 0 into A, Clean accumulator 
E002 ADD B ; Addition of A and B, result goes to A 

E003 DCR C ; Decrement C by 1 

E004 E005 E006 JNZ E002 ;Go to add B to itself one more time 

;as long as C not equal to 0 

E007 E008 E009 ST A El 00 ; store result in location El 00 


i_s—® ?-*J> 

j_J <31LaA (JjaJ 4j] LoJ . El00 ^3_J S_)£l3l! < "^ mil C jj~>*»*^1 

13a t^uSl (jl ajV <31131 t-jjjJall 4_iLac- f.l_)ri 1 .lj 8085 A^kj^^^juLlI Cy° 

-jjjll £-OJ <±U=V Jj$Z SiJ^ 1 6° ‘-rU^' 4oLa£A (.] J^.y ^“Ujdl 

(J^VjjlaII i _ s a Jl_5^._3-all j>3_)ll (_5 jLuiJ <—jl^ail (j-a 33C- 4,t>di £-/a B (_J^_ula11 a 

_^-^dl c5^1*3ll • <3113 _y >\jSlI djlijWtll (jl . C 

!3Aj * ^S^all < "i i A ^^3 \~jLkjn £jJa ^>HLa (JjVl jda-uill ^3 

_uixill £-*>?■ 4.d^iO ^^3 p.3Jl (Ja3 A (J?- moll (jj^J 33 ^3_) ^ «~v ) V 

k 11 A 4j^jjjj| 1 A+B cJj3j ^jjl^ll jA>all 3^1*311 . 4 »iii B 
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i _ 5 -JjSn tjA\ ^l^l Lg-ili 3^1 4-sl.lJ _jA ^aVI l3A 3 I 

B (3?-uua]| dll--I j ' 1 jv . o A=0 ^cllxudl £.m -\_im 4illaJi 0 3A 3^a.3 

3 I 3 —Lu C dll\—J j i n / % (_y ^3 -ill" JjSj CLlllilll ji -1 mil ^3 (jiliTill . A=B ^E-U^ajS 

»J o A-uAi £-a B ( 3 ?-ulla 11 ^ . aaJ £=*. 31 " J£j !^}31 mi l ^3 .".la.) j 

3 L 1 ull —3 (_3 - 3 *-^ ” • A (_y 3 4 . a u'il l t l^^L-a ,3 jLaj V C ji UllJa 33 ^! 

^A j <_>a3Lui]l ^JajoJl (j-iWUl . "El 00 duUll ^_a A >3 ill 33 A " (J^. 3*uilaJl 


Lag_a j y -£L) liLa.1 l3A_j 0 jsU^)a 11 4jlgJ ^-lc- AlV-lU LiQQ A * t >» j JaALall JhiiJl 

3_a 3 li^l U^ 0 ^uoli^oJl 3^ l^J 4_i_caLa. ^jcjali^Jl 4 jL!£ jajJaij 4 _iLie. ^^3 1 w 

^—jJl Ja jlg-sll o3A (Jxa (JJjL 3° l‘Ldal I pl^^-Vl 3 -U (Jj-oaSI ^j^-oJ dljJTy. f-jyy 

A -illlj dll jj.U-'i.ll ^-Sli J L- 1 % j ^ilallj , djUJjtj IgJl ^glc. ^>LlajujV I lg-3__ptJ 

^uall^Jl AjlliS *La3~dmJ 33 H djLKJl j j-^ -« ^jlS I jj VI 4 4->3ji><V' 

. dll^ldill ^^3 LujxJl AitUl ^l.ldiuilj til] 


(—s. 


Label 4-CUJ1 3-7-4 

-jSj u> ^ ^ jVl ^ia. UliiiS ^1 gual jA\ ^ ^ 


4_lLaaiil 



diil£j 4 g-oli^jll ^aljl 3^ 3*1 i^l lg-i* *»ij diLubJI (jJjUxi 

l.g .3 ^-lid ^gull 3^1 3«l _jl j*-® (3=1*1111 .lie. dslilb 4 j^) 3 ^>di 
JliLoJ (3^L>jill 3\1 aI 1 4alJ 3aS\u‘ ^ill 

^1 3 Vl Udo ^1 djtubll jjjUc. b& Lui Vjla 4 JNZ E002 >j (l4~4 
^—9 . E002 ADD B j—A j jjt I JA oj& u> ( ^ 1 . J u 

^jq^j_ji 11 4_iatji_£a 4-ng^o jml ^alji (J-d* * » 3 ] ^- ^.i'^Al l 

4 Ig mi 4 Ag a _>d*jJ 4 3 SII _>oljl (3^° 3j^£Jl ^g-lc- t_g U 15 l^J dlljilLj 

3JlC- l-lia. s__a_)»j jUaumVI 3 I L&ltlaS . di9^jll ,^3 l^-i j>B3il 

£^_al-ijjll 4_lLa£^ jA ^al (_j£ Igdi q e^AJ ^glill dlli|Ell 

0 ^_>fall ^glc. Laj 4 0 ^UJill (_gi J>=! Jjl 3> JJC. iaB ^3^' A -j^H 3' LS^" 

Ji JLilb i*3a LiUlil VI ^1L=J1 


<■ .i 




* 


Jl 


J3^! 


LiA 4 ^glxajJiV 1 


(illi jjj) ? 1 gJj 3^® f% d (3° C5^ 3^1 jVl 33a. 


Xul 


ja. 3 a.juai 3 I cg ^ 0 3sill aI^aII 3 -aVl (Jj 3 lg* > >ii ^gill Labels djL3)l*Jl 

31—iLaJl (_gi 33 a._jaJl ^uolijJl 'LIjS . \i» 1 >>i LiiJ 4 4_uiii 3iill 3 a! ^ 5ui3l*ll (_>aii 

1 dlLaiLtll j»l3jkjju)Lj_j 3aljb^J 3ijal. l4 , 'un l 3j3 S ^ya 14 4 

. 15-4 Jlioll 


15-4 tHi* 


MVI A,00 ; Put 0 into accumulator 
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HERE: ADD B 
DCRC 
JNZ HERE 

STA E100 


; A+B into A 
; Decrement C by 1 
; Jump to add B to itself one more 
; time as long as C not equal to 0 
; Store result in El00 


^ili uic- HERE: A>al£ ^a>j Lal^btli lixjjbj tij| ,A~%.V 

_9 HERE 4_a2>L*Jl liaUilLoilj c jj^Luill 0^aU^)jll ^ ^gjlall _^)jaVI 3A j Aalj 

dj 4 — 31 C£*B-^' 0- 2 fSj J *cSM J\ jffll <J> JNZ HERE j-Vl 

^_9 4-o^jJij Aalj >&1 AiVatl) (j-U ^»la (Jjjllaj tillaA 

L-bal . IAa ^.Jajr, iut jl-uoVl Jjjlkli! Aa^ja ^1 lij » 4-uiij JsMl __)3 

(:) Aalj Jiiiii ^oll j-«V 1 Jji ^CiUll (jtj 9 jV 

4_- <2>L*Jl !—S^pJ 99C. y! La£ ,^oSn AjIjUj 'LDbdl Lll&J q _u _)ila»nVl t^a _J-baal 

• -fA>J ^ V t-Sjpi APAu (jc. 9ajJ VI <-ri=wj 
4 E000 dul—all S^£l.ill ^9 t_s a 14 4 (JtLdl ^3 3 j-dl 

V>3 _J E050 {-Hijt-jJl (jjj i3aj l* 1j*i a ^c-aU^jall (Jlj 3ajl L-U>»i ^V Ejl i_yajp&\ 

(jajl—i*Jl —iaj A33 j {j9 3a*j yl j JjV ^tlbsJl *3A ^3 . E000 (j-a 

J—5-dl JNZ E002 _>-aVl !>^Lii 3 i £e_*U_)Jl ^ jiill ^plji ^-a-ap, c?® S3 jp, jail 

<J_>.Vi Iu£aj t E050 cjjUII ^Ijjall lata usl jl JNZ E052 14~4 

4-Sjilc-j 4 al sip ctLjj V 4_jlJ jiili _pljl (ja 3a3*Jl Aa ^_oLj_)j]| (jl _^1 

dial aVjJI ^l-iiauul (j] « 4 Jj_jA1I jj 9 CaljJbj Aa^ar i.^-i\l ^aljVI 

is —® cWj'—^— fb ^L^c- (>» Labb ^-ajiall ^cjjj 15 - 4 Jlla ^ U£ Labels 

4-j|lj (jij—ic- _)li-a-uiVl (jLutJ liiiV 0-oU^)all 

SJali 4aaflaJl ^ a -^>J 4 j1ju 1! (jljac. ^gJi] dsL>!>bJ| t,_uajj jAj Jai9 

1-aa9 ^J^ri yll dllil . ^ )Lajj» VI Ia_) 9_5J 4^ajAc 

_ic- Aala^ C>* ca ^)^l el Lav.^ 1 Ail f u ikiujlj Lg-p^l)ja 

. ^IjauiVI Ail ^^9 Iga (_>«b V ALx^a U^jc. 99 t*13ju Vl3V 


jrt>Vb J Uj V' J-'jl 8-4 

Input Output instructions 

<j- <j lgJ--v 19 CjLa^U-all i_iaSj gJUJl A^i-i_jjul g-a^aj i_saS Lblj cs^) 

^g—ii, i—S_^ytj ^xl (_jjj-i «1 1 jl s^lill ^gjj (J-^».m<3 jl (Ja»_»jLa (J-% >ha 

jl i 3 uSLuill o 9 A ^^j (jl 2 > bl ^La j_pa__)C. AjsSLS ^g-lc' 4 ^a ^La i Aa t- *oA 0 VI 
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(jl . -iLoll (Jaj -Ui ^cjjLLo ij!)Lk ^jxs gdLjtxiJi 4-aj.L*- a (Jit.lj (_iuS 

—jit ‘ULa'^l ( ^a 3 j.i*JI Cj a ‘■■^ Cy* LL^O^Ht £^hS5aS1 ^ q^xjx}] ‘LujLJj 

^^3 ^iULill ^3 ^JIxaII pjLsJlwU Lal.pt IiliLo3 . J dlULuti ^tl=Ll 

4_=t j3 (Jlitjj ^jja 3 jV 4ili 4_=tj3 iLLo <jfijJ^ 4_iC.lima 4jUfc ^1 ^^3 jlitLo 

151 tii_15£Lj i si!151 4 jjjA1a 1| a_j jt-fnil ^^3 LgjuJajj lg."mg..'i 3*J ^ollx-a]! Jj 


Ji 3 3 — S)£ 4 -ij 3 ji 5 j] <jl &^)l^p»Jl 4 -=t_j 3 ^iLt-all 3 lji 

^jl£ c.) jpjj 4_iSl t—iAJujui ^)lg •>'! 4-i m Lla. i l ^^3 Li^Iij Ai.jj 4 SjLSl 

\ _a (Jill_£t pjj (JUt-lVl CliloLaC- £Jxi3» . t >ji Lm)_^ j"l ULkjoj 

^_Si -mill I_<ui3 CIiIjIjjiSI a5A £_a <JxsLjijJ 1 j ^lj^.Vlj cJLitjVI ClsLil^yll 

gJL...xxJ) £xa tg.luxa JJ 4allSj ClAlljj]! oJgJ f. Lilllj j_paLk ^xtaS l ^ ..'a.m l 

4 pi£ ^pt^O ^joiall ^ 4 Ai) elm jjj ^»3ls JmaS < _ ? 3 (jAmaillli 4_mjJlitii ^ ■ ui'tl l |5a j 

f._j__2til 13_A ^^3 l.Yiml j3 ^jjJoja jjAj dltil j>Jl £>5 a cJxsUjII 4p>_a^j 

e_)pjl I5 a ^^3 llLuiljO ^^3 j 4j.UnJl o3g-J 4-maLitJl j_p_jAluj C l irt 

_ua ja &3^.l jj ^l^ptj 4 j 1 eJlatS j (_Jl5t3l 4 jI jj Js^l ^g^c. 4j.ll e^^Hil 

* 4 a. 4 j1c- t—i'iSvij 4_ilc. i_J jJili ^ ill jpjjjji ^g-Lc. 


OUT £± v^Vl v>i 0 IN tU>H\ v>l 1-8-4 

4mU3l aj^maSij £ jit! ^ 3 ^*.; Output J cj^-^l t _ 5 i*J Input jL-olitl LaAj 

: ^ IN U 

IN no. 

A J -> maS l<- no. j*aj 4 -jI jjil 

Lg-a3_) (_s^l J *Lj1 jj ( _ s ic ; ' 4m_ji*mJl (jLiob I I-4A 

e 3 ^t,|j tliAi 0 ^^ 0 ^° • A (Jsj-uuj Jj 4 maij _ya$\ ^ no. 

4 *> j a 4 Lg -*^ 4 (J-aUtlill 3l_pxi]l 4_j|^j]| 4ajlti]lj IN a_A -*-m 

^3j 4^1 jJI ^J OOH j»SjA jI jJl ^ I3jj JLkjj ^-iIjj 256 — s 2 £-* 

.(JjLxaill 15 a 4jlgj >aljVl Jj42t ^ 4jjj5*ltuSl IN ja)H ojAS j^iil . FFH 

: OUT _yty 3^al*]| o jjmoll 

OUT no. 

no. -A 

4 jI Ji ^gjj A J -> uia ^ aJjptjAll ^1 _>i.b 1 15a *^= 1 . 

^)-a*Vl S^Am (^gA a4rtlj « 2 jub U* UJ^V. ^ ’ no - 

^ a (JxiLxIiil ^jf-Lal 4J^ <ill51j 4 Ig- a -a (JaUjII 3| jxJl 4jljJl (_gA 4-jll5Iij OUT 

.FFH 3 1 !jA 1 (^Sl OOH ^J ^IjJl Utajl Ixu ^lja.1 4 J_*j 256 = s 2 

, {Jmaiil I5 a (ji JxaljVl JjA=t ^ ^Uj- uAiuil l OUT J-aS/l ojLa ^=ul 
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—15 ^ LgJj-a (.Cilia j 8 Oj^ *M_WJ cJl-^VI 4 j!_jj CH ^Lia <ji -laa.V 

Oj% O' O^. f^J jJ O^ 8 (> O-J^ ti=^® <J 

—j!jJ <_$! £-a JaUla {_$! <jl l il-nl j£5j . 255 ^»Sj! J>A Aj!jJ 

O*' < —'511 l A _Jl (J^Lk (j-® (jjfb (jlj AjV (jJ_>aVi 
II &5 a c Ja3lj (jlj juV <uli 05 ^Sj Jja.*^! ^jIjj Jl C tJ^-uuJl 
: Jj La£ Aali pj V jl A (J i> » ha ! 1 Jj 



MOV A,C ; AjC ccbj^a JSil 
OUT 05 ; 05 J>VI 4*1 jj Jo <r>t 

^_3j 4 j! jJ Jo C (J> mjftll dibjl!a,a (_g jLoi (j^jLuul! (jJjJjl »Jala «i*-J 

djjl- j is B IgJjaJj 00 jUk^Vl Aj! jj dabjla. a J bjJ 15! La! . 05 

: (JllLall Jjauj Jo uJ^' 0tbJifl 5iii bjli El00 S JI51! 
IN 00 ; ^j*li J] 00 cJLk^V 1 Jl <^kJ^ cM 

STAE100 ; E100 ubjlJ! ^ cbbjl^a 03^ 

55 cSjl_ >^j 00 Jj {JtaJ^H AjIjj dabjiia-a dulS 15! 4ili Ly^^Sf! O^* •■Jjj «i*j 

• E100 cjjbll J a^O. (55) JJl 15a Ja ^5b 


16-4 <JHa 

jjl -p- LXil ^-Sj CCLaliiOl Aolc. _>i*J Jib-a-all Aa.1 ^rbjj Join LbO (jl (_ya_ysS 
a5-A £ J=» • J=\J> Jo 4-^*0 Jx*j 3 4-ujba 4alk JaiU jjlLa JS jjlA 

4—ibS jA (__iJJbuill . 00H ^i_j (Jla.5^ 1 Aj!jj jjJS 0 Jj (■** Jl {Jo J- 3 4alail 
• 1 »-bj| 00H ^ 3_J ^IjaJ 4 j!JJ (J 11 £ja_aj <**'!?>,~Uall 4>5 a JiatJ gc-aLja 

. Kirk a (joaj (l2 — 4) tiS-bj AaLaxJSl ajJ !oji>ij2 bujj_j O^i (l 1—4) 

. Jllall !»igJ goaU^j!!! j) 



\ -fiib^jj^ -ulj _ ] (_j! t_jLutiJ! ^al j! .la.'! j CPI J-oS?! ^ ^aa.*^ 

J-aV! 15a ja^alLui! t [J i -e nA . i l 4jlgJ ^^IjVl JjS ^ya Ig.'b ~s.l J>Q 


81 






<JUa 


00 ‘Oo-talb ^jl $i ^tll! A >J^b jSa. ^ 4 jjILlJ 

■“-^ C5-g-13 1 J3J* ^ ijAV. ^ J* °0 lSJ^Z ! —i>6* J 

i^g -® ^HERE l ! u -M 1 —4“* * C 1_J)S3l AaLoC. gcJlje_alt * i*i~'V 1 


cs—^ g- 


MV1 B,00 
HERE1: TN 00 
CPI 00 
JZ HERE 1 
INRB 
HERE2; IN 00 
CPI 01 
JZ HERE2 
MOV A,B 
OUT 00 
JMP HERE1 



Yes 

<- 


B<6— B+l 

J —j£ 

A ^ iJla.j'Yl 4-jl JJ 


Yes 


B<— B+l 


> 1/ 




16 4 (JB <iU jiuJt .3-> la A. ^ ^12—4^ J< 


dj 4 sl'iA /a f‘tt ijp-. -> jj^jSlLuj ^cliLa (_^l ^)jaJ OsAlc. 

_LaJ B 0=»_ ui-all diljjiav <a AiSlj 4_ulj HERE11 A_a^Jtll jjJl 
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^]L*-dl a jibjua tdli Axj i Jail! S jLdl dlLaljudl l-il-io jn»1 B t^jp. Jtaj j 

til 15 j Jolll L>° J- 4 gdldl £)\ (j- 0 . altlU £_gja.l S^a (Jla.^1 4jIjJ StdjAJ 

^ 1] j—iiu 01 (__g jl-ud tg-il LdLlaj 01 4 <nd U (jLi.^1 4j| jj dlLij’i's .a 4 JjILij 


j^lJ 4djdl cJ3^ • 4j|jdl Spljs L$y*> Id-d d- 4 *^ V HERE2: 4_<al3Ld} 

^dt *jdl f j 5Lia Ja =d| (j glc- _ya 43 ^cliail ^ji ^^Ac. d>^ td!5 £)\$ (_g jAl 00 

Sj—a HERE1: 3--OL*J1 t_iAi-jj ^d ^bfl 3 _jIjj (jic- B 4l4*ll ^ads ^-1 _^L 

. ge-alj_)dl 'djL^aljd (_$ _)l! 


(J^LIa^ j*djf 9 “4 

Logic Instruction Set 


XOR, ^L_A /udl _A Ig-J ^Liall 8085 gdl*-dl \ W' L II ' J&\ 3-dkld! cjULodt 

tji (_ 5 —j-aljVl o5gJ ^aldl SJ^aii J*J liA ^ gi^lui j NOT, OR, AND 

3 -SjxjJ jjj-sadl _jad £4j2wj^dl jSl! ^3 JjoIjVI &4A 'L*-=dj-aj p,<_gj\lll ^jSj 

LaJ-ui Ujl5 Lol . oJLlijj -iJJ ^ll j-al (J^ £>4lL) (_jA]| (j-a ji|j 4-1J >Ti»*Unll (-Hl|jiiiil 

l_3jla ^»Sj-dl Oj^ 4 ljV 4_uLji=di CLld-a/dl Ji-o Ig.fia 4_iiixLd| CliLiLudl 

4 _.A‘A idl dlLLaadl ^;a\ . LjajJ ^»lj>di ^3 £juiajJ ^ij 4J*^ 4 7 tjT.ll ^jl Lol Ig j°[ 

^ _la (_gjdj fc£lA3 d>^ _jid C£^ _jdjSH ^dlj3 4 j^io ~fijP 

. i —uLi 2 (J-a 4jjl-a ^jjlli LS**J S-4^.ij t —d-J Cy 4J^l_a jjalj'^l o4A (jjlli 

• t _ 5 A AND J-abU 4_alxll S Jjj-all 


ANA reg 
A d > ‘“■ a — 
reg d> 


-A cd=^*“ AND reg 

_^1 tlil_ -JjN.a ^ -1c. AND 4aLaC ^dbt^oll ^ J<j\uj 


4 Sj jlxli jjii 


-S.U 


^jJajj 4_iLud! 4 nij A d> i>l1l,<l c -lL i .j’~''^ -a 

: JL Lai XOR j OR Oij-bU ^Ull Sjj.-d! 4 jU 1 U^j 


ORA reg 
XRA reg 

£-a reg dr*-w^dt <-l>^--Ij"t^a < _ ? lc. OR 4aLaC. ^.|ja.lj djbfl J^aVi ^jS.Aj.a ^liv 

— ud Lai j . A d> *»a\l ^gi 4 7>l’i ill A d> >n<ati dsLljla-a 

j_g— 3 4 7>jfidl ^Lj-iajj ^al^dl diljj'i^ a ^-o reg d~> mall (Jliljjla. a XOR 4oLaC. 

-Ie- (_g jaJi jjl (jl^aj 4 ^jLoJ| tlOLiJl 4-dlaldl dllaLajdl ^l-aa. . 

t j j5~~i > n j^aljbfl 4_aLd1 SjjjL-sdl gjla ^JL=J| aliA (_g^J C1 ij\j j! ^Jjj3 




ANI data8 
OPU data8 
XRI data8 
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■ 4° A- 4b i .Jl p Ia!jaSI Ajjjiil ji duljil J&, dataS d*.ua 

iCi — a!j c club 2 d>a UjfLa L$-Lo <J£ (jj%J-u -UbJl pjlA ^ ja IjVl £>5 a (j! .3ri-^V 

• dataS ^liUl ^LaJ ^ Aajlii]| j _^S/I SjLi ^ 


17-4 Jtl* 

FOH i_5jU»u B tJ -> '■■i aI I ciibjii^aj FFH i^jLuii A c j> ^l t dib jla^ ^ji L ysjjh\ 
• B j A d* (J^ ( _ s Io XOR j OR j AND CiLLoc- p1^)at UJjIFi-atlj 

AND AJUc : Vjj 

A=niiiin 
B=11110000 

11110000 : ^ ANA B >«Vl pI j^\ ±u :U_m5l 

J_X 1 A. a -i "nl l 0 ^_J Jjblxu . FOH Jj J A »~h»I ^£j»aJl dibjjew-a ^j\ <j;\ 

c — 1 '- jLjiJI ^ bbij I jLaa 3 cbp«. (Jaj> 1| c _ 5 ^io loo 

, A is'Viu AjL^ c$1 cs^-^ ci-*^ V tb.W.j v AJV A-ftlaial l 

OR A-d Q& ; LuLj 

A=11111111 
B=11110000 

.. 11111111 : ORA B j-Sn pI_>^1 

Aijiall LjaSli I jplliioij FFH cUpJjui ^£i^a]l Cjb jW o 

. AND Aj1*o 
XOR •* 


4 a » _ ^ 1—*11 


O * 


A=11111111 
B=11110000 

00001111 : ^ XRAB pIj^.] ouu A^illll 
ijj -C-VI ^Ja.% j 0FH ^C.i^nlui Jnili dlUjia^a jjl j_gl 

. 4 a 4 mil 


^5-1c- 8085 gtlljt-al! __)jal_$l A.UjjLjj'^I dllc-j-oa <dt Ajuil^p l*ng ) l .13 

1—ia^)C. .13 (jj£Lj liiSlj Ac. j a ^ .a cj£ (Ji.ll Ja\j$ \ ^j^aa £a]ss]Lj lij] 

_)a\ 1 Jjlla (j-Q AjS^jcjj (Jg >»il QaA Ig-La Laj ^^alj'iH ^ AAillitll 

di\ _ C-jj^a^xSliLU AjL^abk <_}!jji lilLlA jjl Lo^ (Jt^>sll IjlA 

A-i-taLikll j pIjVIj A_^a!_^j]lj Aj-^aLaJl cj-l* ^alj*i?l (j^ 9 Aip-a 

. l£j_LA4iV 4ablj alii c-Lui ^jl IgXa (J^l jj-£»La, (J t.sz5 A_)kixa t^Ua Ajuialiolb 
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SjSl^b Jluajtfl 10-4 
Memory addressing 

0lU-*i! Jida SajikjA jj^l ji Lai jt£LaJl (^n-> jA LajLtA jl 
tg__£jj^lj 4J■»! I g.T a (JaL* 11I (jlSLaJ 4jll 4ib*Jl ajiA LS^~S ^ >na ja (J^jaa 

aj—£laJl ^ *aj2».jA OJ& (ji Mj ‘ LH'j is^ ^U-ajl (Jada ji-V D* 

j_a <_$1 1$ » >>i jj ej^lall £ya lA jl > (jl ( L^lpIjS ^cilsuall ajjjj 

■w jl ^I L la I I jA t.j\Wb lillaj i SjSlail j^gJSJ IglVi (j! L^lillSi j| i ^zDLskjjjx 

. 5_j ll£] l jl Splj_ill 4.jLtto Ig-x-a (_5^l SjSlail ^a diAiil j] jbUll jljlc. 

4juml ji ajjuaLajl ^gA lg-*A ^JaIhIM al jaII aj^lall qa Clijbil jljjc- ■^■^’‘-l 4lLjjIa 

iJa! *11 ^—nil diLsklLatAil £cj!_>jj 1 ^ja> jl l^j=k. j£5lj jl <• . s-j=dl 15 a (^i 

jl j — (_$} <■ _illsl>>1 Laaie- Lula sillilj Lu 16 4 j jjjLie. jLuia LgJ jV! ^1 I^.*a 

■v l --1 a <1 1 ^ a a —sLik cJS t^uv dbli. 4 jA A.u£>i j! ajla (j jja*!ja]| 3-rill ^^a 

1111000010100001 jlj. 1*11 C ^jUjII f iyi ^ dLL 4 <_£a 1 igj^alw'tl 

JJ «_Js_j_aJI ^_»-iaj Lille j {_j ^)jui*luill ^LkiSl ^a F0A1H jA ^^jLfill ^Uull ^^a 

. (_5 _jjS* 1 uJI -aUaill Lji<i a ^ajll j! <tiV^ll 
al jaII SjSilall ^ f-luLill jl jl^xll jl jle 8085 0ll*-all Lo^j aa^_j jtlajjla tdliA 

: Lsh ^ j£l>j^' Cii^ ‘^ ua cUUall 

Direct method S >ulU-all 4jL jlall 1-10-4 

; Lg_ *a tJxl—*111 alj-<ill CjjLill ^jl^ic- (_gjlbiu 1 ^jli *LiJ_^i=vll a^A ^ 

i diL—Jjli ctoi_fi ^ya (jj$3s i—sL^cal! IjlA di^l (^jll ^oljS/1 cJ£ cj|^ ^11^1 j 

op 4-1-ljL.Aili.lj operation code j-qVI Sjijl diLLLil aj\A j-a Sa^lj 

. 4—*a (JaI—* lll al jaJI Sjllall jISaII jljjc- Ajlllll djL j^2Vlj code 

Cil_2jb (j —a (j-1 jV I ‘'■b^Lll jjH Lalla 4j|j dilli 8 jA jJ^H dlsjLall jjl jS5j 

^Jl ,... * .. a ll <Adlb . Low significant byte (_s ji^olI Lajall dla cdLlI jl jA*ll 

lU—*H ^1 jaIj^I ^ aX bk STA addr j LDA addr j' ^ 8085 

A cl?_ uiaII (J_j»j^i LDA addr j^Vl jja ISilui LjIj La£ .4 LjL 1I aa^j 

j_9j 4_uiii jaVI ja Ajljic. ^ail SjSlall ^^a jl ^fll l diLjl^aj ^^jaII^ 

^j—4j dj—ask (ja—£ jtil (J*-^ 'tils STA addr jaVI La] . addr jAjllj <1 Li y &j 
. sj£,lail ^ addr Ailjic- (jail jl^all ^ A cabjl^A jj 

Indirect method S >ujLudl yt- aL Jail 2~10~4 

L j H (j : i\^_kiL-ail ^g$ l^jtA (JaL 13I al jaSI cajldl jljic- ^_dj j AajjLil *aA ^ 

uS j_lL_ij jlj—i*-il jA ^ Al-i»il A rtj^ll dla cajLil ^^ic- H (J - ^ >»oll (j jI^j ! } 
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\ -Ajta Q 9 ^2S jVI (Jla . 4ia LadSlI ds|j ClijLJl LS^ L (J~> u.a \1 

110 S_>a_)jj]! a=Jjj M 3°3^ * j£l iil ^ 31 £aJI li*l 3®-W ^ j £y a 

a\-ix-a MXD V A,M _^— oS/ 1 ^-iUi3 . L j jL-o t £-a ULUj 3“* ljj|_j ' 

ci=i—uu (_5 -ij HL C-lS^. t* . m - al l jj ^ l^j|jjo 3 *^ ajSalil! dub CubjU-wi (Jajl 

3-Ljjail c ^U Vim Vl (Jj-bAs 3-u9_ijii]i <_g| Ua (jAjl! ^J j^LL 

<>5 lc. jl ^^Ic. t—iajjlj <Jijj^ Iaa 3c. 4jLa.VI S Sj->iU3l j^p. ^1 a^SL^l 

lliSl - 3J jl^ fU -u i b {T-ab^l 3^ 13U . l^3k-a_)fj ^jil ^JSjjLall 

dJ-ui V SjaSLaII 3U aj£!ill ^ AuSlxia (j^Lal £-a (Ja»Ixj]| 3^ l^J 

oi- At ^ HL Ci^ gc-ab^ill (J_pa (3° 3^^ ^Sjluj (jA^aiS?! 3j£j 

\____«iSj$ \g <a.^~v*unj a_j£ii5]i dulj ^lj 3 Ci S^)bc< 'LSL'vll 

(J\ Lalt Lb1_j LaSj .la.lj)J HL di\jjL> a »ijj4 aJU-Y-^. dub £-a (J-al*j]| 

£-1.1 (_g\ dl\ lA j] M _ jli aA=a.lj S^jal! ( *-a 3-at»*Ti 1.0 ClK iij Lai , 7~4 

. a^)A?iLfl\l AL_jL]| *UL3l a Lb (J-dais 3^-1 J 31c. 4ii^ii!l ^i..^ Vun'V 

Clll-c- j) Aj. a ~ a Vjl LajjiiLa 8085 g-it*--ail Aj& j AXa ^jO-Vl 4-Jtjll 

4L«-<a Lc. 4j^a\_2iJl _}aIjS?I c3^-^ (JS lS 3-' l -'^i ^ ILLuj LaS 

3 _ * 0J^ _ ts-i.~\\ ( _ 5 ^1 J-al <j£ 3*1 CjL>a ; l.l Ji^Oj 

\ _ijp3^ ^_ P ^ y * 8085 ^<^15 3^ ^18~4) {J^-*^ • q-\‘.^"' i j 

. ^)>a1 (J^J I j jA Aiilaj 3& aLj ji (j^v-vL ^a 
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MOV 


B 

C 

47 

41’ 

40 

48 

41 

49 

42 

4A 

43 

413 

44 

4C 

45 

413 

46 

4i •: 


11 

L 

67 

61' 

60 

68 

61 

69 


6A 

63 

613 

64 

6C 

65 

613 

66 

61‘ 


MVI 


B 

C 

D 

E 

H 

06xx 

OExx 

I6xx 

ll'XX 

26xx 


LDA (13) 

STA (13) 

3Axxxx 

32xxxx 


LDAX B (7) 

LDAX D (7) 

STAX B (7) 

STAX D (7) 

0A 

1A 

02 

12 


IN (10) 

OUT (10) 

LHLD (16) 

SHLD (16) 

DBxx 

D3xx 

2Axxxx 

22xxxx 


XCHG (4) 

XTHL (16) 

SPHL (6) 

EB 

E3 i 

F9 


LXI (10) 

POP (10) 

PUSH (10) 

01xxxx 

Cl 

C5 

1lxxxx 

Di 

D5 

21 xxxx 

El 

E5 


B 


D 


H 


SP 


PSW 


t_s^' _>*' j5Mj t>4 Jj oiUiiu 7 ikb MOV rcg,M j MOV M,reg s ^^Ic. U -Sll jm\ fi\ • 

• 4 iib MOV reg,reg ajy-A\ ki Jc. 

LL 16 ^cjLt-o jl di'y^ xxxx j (dala8) cjUj 8 A-ajl»» <^1*3 xx • 

1—j I—^ji' > 1 - 1 .) j>-JJ ijjol Jp <. "4 . >i ) i 7 iib MVI rcg,xx a ^Ir. ^qI jSfl • 

.cjLJoU 10 iiAj MVI M,xx _>»Sfij 

• j-oVI Lssiilj < _ s ilS ciiLjaiiH Aic. ^Ic. (Jjj _^sl jbU (jij f&jiS • 

8085 gilat- all (JUC13VI a {l3 4) xu 
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INR 

DCR 

ADD 

SUB 

ADC 

SBB 

A 

3C 

3D 

87 

97 

8 F 

9F 

B 

04 

05 

80 

90 

88 

98 

C 

OC 

0 D 

81 

91 

89 

99 

D 

14 

15 

82 

92 

8 A 

9A 

E 

1 C 

ID 

83 

93 

8 B 

9B 

H 

24 

25 

84 

94 

8 C 

9C 

L 

2 C 

2 D 

■3SMH 

95 

8 D 

9D 

M 

34 

35 

EH 

96 

8 E 

9E 



INX 

DCX 

DAD 

B 

03 

OB 

09 

D 

13 

IB 

19 

H 

23 

2B 

29 

SP 

33 

3B 

39 


ADI(7) 

SUI(7) 

ACI(7) 

SBI{7) 

DAA(4) 

C6xx 

D6xx 

CExx 

DExx 

27 


U jLiiaJ fju ^ 7 lib SBB M . ADC M . SUB M , ADD M _>JjVl • 

. lth.1;4Vij 

. djL^j 10 iilaiNRM DCRM (jlj-Vl • 

. i'~i l. >111 4 (Jj «. . . ll * 

j_lAxi J L ‘La_pUl ol jifl J-le. cs ic- (Jjli Jjiuj (jjjJijall {jjj ^LajiSfl • 

.^1 lik 

L—it I.u^ll J-dl ji Ao (14—4) 


88 






















































































ANA 

ORA 

XRA 

CMP 

A 

A7 

B7 

AF 

BF 

B 

BO 

AO 

A8 

B8 

C 

Ai 

B1 

A9 

B9 

D 

A2 

B2 

AA 

BA 

E 

A3 

B3 

AB 

BB 

H 

A4 

B4 

AC 

BC 

L 

A5 

B5 

AD 

BD 

M 

A6 

B6 

AE 

BE 


ANI 

ORI 

XRI 

CPI 

CMA 

E6xx 

F6xx 

EExx 

FExx 

2F 


j M ^aljVI 1-iC- b ^—4 >^a;i 4 •^■t) jjjliLall Jjjlj'l ^laa • 

.UjyiliJ UjIju^I ^ ^ CiL^oj 7j^ba ANI ORI XRI CPI 


(^iaio]! 4c^Aa-a ^15"~4^ (j£-uo 
















































JMP 

JC 

JNC 

JZ 

JNZ 

JM 

JP 

JPE 

JPO 

C3 

XXXX 

DA 

xxxx 

D2 

xxxx 

CA 

xxxx 

C2 

xxxx 

FA 

xxxx 

F2 

x\xx 

UA 

xxxx 

B2 

xxxx 


ClAfc./rait 7 A^.U ^Mll 








. lAJjjjjj U j|l w?-al 


CALL 

CC 

CNC 

CZ 

CNZ 

CM 

CP 

CPE 

CP 

O 

CD 

xxxx 

DC 

xxxx 

D4 

xxxx 

CC 

xxxx 

C4 

xxxx 

FC 

xxxx 

F4 

xxxx 

EC 

xxxx 

E4 

xxxx 


. t.*~-i\ >>iji 9 AA. I'i jaill ^xli ^Ji iilj jaall l^J ^3 \3i Ax.\\ 18 -Va.l3 oi* • 


RET 

RC 

RNC 

RZ 

RNZ 

RM 

RP 

RPE 

RPO 

C9 

D8 

DO 

C8 

CO 

F8 

F0 

E8 

E0 


10 a _iU RETj^Vl be. U fh fl bj 6 j JaSli ^ bl 


4 ] 2 _^aI toitb 


, t"jl > >111 


RST 7 

RST 6 

RST 5 

RST 4 

RST 3 

RST 2 

RST 1 

RST 0 

FF 

F7 

EF 

E7 

DF 

D7 

CF 

C7 


. l&iiiEij l&jL^arJ fh 4jJaxj 12 ii-tj jVI oii * 


PCHL _ 

_E9_ 

, eJjixij o_jL>i*>.l ^ C - )l .> > ». u 6 Jj t 'i-kj ^aVl lis> • 

_jl A^. jj/r,-\ a (l6~4) 


RLC 

RRC 

RAL 

RAR 

CMC 

STC 

El 

DI 

HLT 

NOP 

07 

OF 

17 

IF 

3F 

37 

FB 

F3 

76 

00 


RIM 

SIM 1 

20 

30 


. Ujjiuj Uj\jj3.-v) fjj CjLiajj 4 <jJ) oAA • 


(jjiJ j^\J\ (l7~4) 
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5 j&tlJj 

ACI const 

11001110 

data8 

ADD reg 

lOOOOsss 

ADC reg 

1000 Isss 

ADI const 

11000110 

dataS 

ANA reg 

lOlOOsss 

ANI const 

11100110 

data8 


■Aate ".-a.: ; 

CALL addr 

CD 

addrl6 

CC addr 

DC 

addr 16 

CM addr 

FC 

addr 16 

CMA 

2F 

CMC 

3F 

reg 

CMP 

1011 lsss 

CNC addr 

D4 

addr 16 

CNZ 

addr 

C4 

addr 16 

CP addr 

F4 

addr 16 

CPE addr 

EC 

addrl6 

CPI const 

FE 

data8 

CPO addr 

E4 

addr 16 

CZ addr 

CC 

addr 16 



Z S P CY HC 


Z S P CY HC 


Z S P CY HC 


Z S P CY HC 


ZS P 0 0 


ZS P 0 0 


ZS PCYHC 


Z S P CY HC 


i 4-Maj 


-A +<J-aa>Jl ^1 c-+CajIj 




A^-A + 




cs le- J&- *dAj 


-'» ' iajJjjLo ^-C-J3 

1 — 


L'U.m 4-^.jlA.i -Iaj^)JjLa j^C.^3 *lAj 


A C-lllj'V^ ss 






reg ) £ jkl .Aj>^ 

l)> j - u '0 (j_)^ 

,4.-\ ni\L jjtij ^ A ueaI) ^A ' 

—^Islj Ja 

0-olijJ <dAj 

0 


c-lAj 


0 = jL-tali 

JajjAa J3 

^.IaS 



lsP-J* 

c.lAj 



^ A (J> i»l nil j ^ A — l—I 

jLj 5 Ai_)liLa 

jfik 

u&J-X 

g-oL^j oiAj 


Ajjja 

ijjdw ^ ja 



l = ^ajL^all 


DAA 


ZSPCYHC 


(_£ Jjaudl ^Uajji Jj I 
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DAD rp 

OOrplOOl 

DCR reg 

OOdddlOl 

DCX rp 

OOrplOU 

DI 

F3 


CY 


Z S P CY HC 


i reg (J=*- m All! t -> 4 ' j i ~v j. l l 


djL 




d . 1-i U j\l I 


IN no. 

DB 

Port no. 

INR reg 

OOdddlOO 

TNX rp 

OOrpOOll 


Z S P CY lie 


JC 

addr 

JM 

addr 

JMP 

addr 

JNC 

addr 

JNZ 

addr 

JP 

addr 

JPE 

addr 

JPO 

addr 

JZ 

addr 


DA 

addrl6 


FA 

addr16 


C3 

addr16 


6 


C2 

addr 16 


F2 

addr!6 


EA 

addrl6 


E2 

addrl6 


CA 

addrl6 


LDA addr 3 A 

addrl6 


LDAX rp OOrplOlO 


LHLD addr 2 A 

addr 16 

LXI rp.consl OOrpOOOl 


no. JUjVI H Ji 1 >1 


reg CjL]j)’i-\1 




1 — Ja jss 


1 — SjEji'^I ^Ixj Jbj^wui 


i 3 jdu JJE- Jii 


0 — (_UaJl daj^JjjLa jis 




() = SjUjIVI ^Ltj JajjJU jis 


“W-Jj lsAu4j J& 


Jia 


1 = ^}LueJl Jaj_^jjLo jS3 


Aj •«■ ■ .1 <d l ^-(jl jlC- d)ljJ4S-a 


£ jjil t^a 

A i3t> null (JaS DE j BC 


<iL L^allj addr 

HL (jjLa-uudl - 


16 t>> 
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data 16 


siSsS# 


MVIreg,const 


Oldddsss 


OOdddllO 

data8 


ORA reg 

lOHOsss 

ORI const 

F6 

data8 

OUT no. 

D3 

Port no. 


zsp o o 


zsp o o 




i} 8 (j-a dijVj 




m 


A reg (J^-kiudl OR 


A ^_o chi 8 0^° OR 


PCHL 

E 9 

POP ip 

llrpOOOl 

PUSH rp 

llrpOlOl 


1 lnnnll1 


C8 


20 




-4 1 11 , 1 ^ a \\ 4_a3 CIjLi jJCk-a 


4 nlJl < La]l 4 js 3 ^7- rp 


jdfr (JiUk O^ 5 


fJb J5U. t>4 uUj j 


A ^ j)_) A 


4Joj^juLq ^_ic* oJ> ^jC» 


Jl Cjj ^^1 i j usu 

L-iAjj Vj lU=J 1 j^c- Jlj JjVl LliJl 

CjJ (JjV (JasJI ale. 


4j]Lui Ajl-uIj 4Ja jj jpJLo S^^c. 


A LjjAa oJi_^C- 




4 <bjib 4_lajj^jLo £„} jO- 


j SJ ^ c - 


(_s —j) —j Jji , u'j-J- 1 * * 

^ic. t_iA jj V j (J- 4 ^ Jjj _p-l 
dli cJasJI 


(jljinll £ya liji 


1 — ji will -1»J Alaj^yj^a oJijC- 


a m c- Lia ijal 
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SBB reg 

lOOIOsss 

Z S P CY lie 

A Li=i-u*Jt (j^a c_U^Jl jJc-j reg £_>L> 

SBI const 

DE 

data8 

Z S P CY lie 

A. J^j-Q ^Ac*J CjjL 

SHLD 

22 


—s HL O 4 ^—uudl iTl tjhlsw-q (j_>^ 

S^jSlill 

SIM 

30 


a.j.LUu'JI ^ Ui 

SPHL 

F9 


HL 0^° (_J 

STA 

add 



addr l _ s 3 ^diU j">. a (jjp-- 

STAX rp 

OOrpOOlO 


J >?- >Gi J lJ 1 f^j4t uJ^ 

(-Liiis DE J BC) rp y4 >»imJI ^ 

STC 

37 

-1 - 

l = <JaxB ^ 

SUB reg 

lOOIOsss 

ZS l*CV lie 

A J>>^ll (jji reg Jt> 

SUI const 

D6 

data8 

z s p cy lie 

A <j-° *—C-^ 3 ® 





XCHG 

EB 



XRA reg' 

IOIOIsss 

Z S P 0 0 

^ ^ reg J>>»41 XOR 

XRI const 

EE 

data8 

7. S P 0 0 

^jJl ^ ejjL XOR 

XCHG 

EB 


HL 0iVvm.flli dA-> a (J-Xj 

4 loA^N Al 


: CiUivMjj 

, ciu 8 (_)-> ..ia register jUolil reg • 

. W-j j (jiuj register pair 4_J£I jL^alil rp • 

ij>_ a> (jj _Sj liUa.ij Ajj^a j’l du\j constant ^UdSJ jL-olil const • 

cj t* * 11 a *i (_jG»'u (3^ c : u < \ ^Ic. LLj 16 03^1 BL ^l j 8 **—ulill 

. i.lDL > i.ii-a- 1 1 (j -a jr J j 

. Lul6 (jl(j_jSL L*SbJ s jS\ jll address 4-Jfl] jL-ola.1 addr • 

S _jAl^dl jdc. <_g-i-*3 Z • 

S^LjVI jnlc. * 

^ijlill P * 

HC lU= 4I fjft ^ CY • 

, U <| --lii l eJ-a-Gl jdc • 

Li.^ /t 8085 (18. .4) 
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A 


1 11-4 


: 8085 'L2kjjjuill JjdJl -1 


8085 ^Jl 

JLaII V»i $1 

f . „\ 

iS J=^ j“ , 

jj] 

/ . \ 
t l\.* <1^1 

r 3. 

(JLill _)-al ji 


^-}C» 




EOOO MVI A,05 
E002 MOV B,A 
E003 MOV C,B 
E004 MOV D,C 
E005 MOV E,D 
E006 MOV L,E 
E007 MOV H,L 
E008 MOV M,L 


EOOO LXJ H,E100 
E003 MVI M,3E 
E005 INX H 
E006 MVI M,05 
E008 INX H 
E009 MVI M,47 
E00B INX H 
E00C MVI M,48 


: AvS.lt A -y j“t') La .2 


: ^ L*c- (JjjLmll ^oU_^l IjSI .3 


E000=. 

.... ^jl£La dlL_g‘W a 

• 

E001=. 

S^^IaII jjl^a dlL j\ -k a 

• 

0505=. 

.... b^J^IaII (jLLa dL^yi’v-a 

• 



.4 


V £_jjL*Sl rc^oL^jji A La 
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dll ^ > ni l . 1 1' 4j2k-LU . ,-A La i 3jUill ^Cwalj^jtll -1 'Q V' 4 'x jTi * r ^ > Vi ^ 

V El03 Jj El00 <j£UVI 
^ jisii^i ^pijL ^ic-Sn jjtjj ja .6 
V 4 /qV^l lj ^uLu a Jl djULbJl j* AjL^ JLj j3ls p^Vl j£31 ,7 

t__uSl—a B=A4H (J^»-A=F3H ( J> . mi^ ]1 dibjl^a diil£ 131 .8 

dll- (Jjaii <JH!l ^aljVI t^yi j-a1 (J£ juill ^3tj A Cjbjia^j 

* ^>°1 cJ^j Liu! ^tjJa jj ALLJ! 

ADD B 
SUB B 
SUB A 
INC A 
ANA B 
ORAB 
XRA B 

: o O-jijj A UJ (jiUJl JjSJlj 4jaj^i. ^m^jl .9 

E000 MVI L,50H 
E003 MVI H,E1H 
E005 MOV M,A 
E006 DCR L 
E007 JNZ E005 

? E000 O- 0 V A El 00 -iic- (jjjLJl 0-ab_}J! Lfi£ jl di.’i-^ 13L .1 0 
dlljj-<u 1 ^-A Laj ? Labels djLObill La-Wluui ^jLwil! goab_}Jl -ioi .1 1 

? hjjSLa jji 

yi g»<1 (J-al*Hl 8085 gcJbt^all ^aIxlujj (JlAjlVI dlbt jj AA 2. ^ .12 
?l g x- a 8085 gcJbtjall ^ iNlmn ^^ill dsLS y* j^c. ^ .1 3 

? ai*J| I3a ejajli 13Lo ^^lc. . 14 

J -- ajll (Jaiij La^J ^-l^Alj JU^i 4 J^Sj J (d-®J La lILa (Ja .1 5 

? OUT 05 j IN 05 ^113^ 

grlj—L] t_s31lj Z80 j_jxujjo)jjjII ^4 _>^V1 _>alj! 13 a OUT C,reg .1 6 

^lU^li <J$i C J ~> mol l ^ Ig^aS j ^-1 _yL.y 1 Lgic. reg dibjl^ 

? j^Vl 13 a U 8085 

? j JLkjyi ^aljL fOLc-Vl j5tu Ja -17 

3 42k.jJ djl_*3 a di3l£ 131 j 00 *U1 j^ll clsLjli-a l^L la^aL^j ( , .1 8 

^5—lc. Lg ^ ^O 3 dijl£ 13}j E100 (ji_j4*ll f.lALI SjS13il ^ l^Jjikj 

? 00 
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» j .tit i 4 jjixll L— JiAj oj £1511 41 jltl JaSa jlHibjla 4jjJ 8085 ^llx-all .1 9 

? £ya (j£ £-a ^AiiLdi (gjll J-aijVl ^J^l 4 ajjailiAll joe. 'LajLtllj 

ja_C. 4 1 jiatll (J Lbib ^ —ILoj Sj uStiall AijAadj ^IjiiLLiit (Ja>i 3*) glLa j£5i *20 

?Sj>3Uall 

1$—La ^-111j o^£151^ 3-ijj*l c 5 J=^ c 3 jJs* 1-^4 MC6800 j Z80 jjl=Jl*-all .2 1 

c_s j—=»l ^LiA <J^ indexed addressing 3 _uj j^dl 3jjLdl JUdl J-ujui <glc. 

? 8085 Sj£l51l 

4 A (Jj»— m<dl dll_-jjiii a —3 &Jsj2wj^l| .ijis jll 4.1c. L-i.m^i La^aljjJ i—LiSI .22 

. 6 = diUjil jjli A=11110101 O 1 ^ '^j 
E200H —il^jLtll ^Jbdl ^gi dubl ^ 4-p.ie. 4^ia jj£I £c-alijj c_u£l .23 

~ . E250H JA 

\ _<sl5jl ^j^vj ( _ s j11j I jiu^d t^l <—ilnAJl aac. L-.s>.»-\\ l_a5£| ,24 

• El 50 E 100 ^jlji*ll c^-Lal! ^ <L1Lji LAS \J\ (_sjldi jgillj 

i_5j -1 a.» ^g j]I j A-iJi^ja diljUj ^jidl jgllll dillLLl! 4^c. l. i»'?> i i -ii£l .25 

• El50 (gll El00 ^I^Ldl (_^Xall ^^5 4.\.^.j^j daljLu 
^ _£ Mm-'l 4 dajj-«a ij)Vi^[ dalibu (_gjiau El50 (gl) El00 ^gjljLtll (jjA^sll .26 

. jAj-all dij)t^-»l| S jLdj] di jjc. 1jr& 

13L_a t l*- A dull 00 pSj JU.i)H ^jIjj IjL gAlj* <-di£l *27 

dull «5 a dul£ 15ij 4 00 *^jI jJl glc- djUjW /ill a5a ^ jitj 4^.1 j dull c5a dul£ 

• 01 3-iljJI ^ ^ jL^x 

<g-nil dltitadl jAioj 'Ltlg-i'i/La Jglj 00 ^»3j (Jlik^l ‘‘Llljj IjL 0^lj_)J t-.d^l .28 

^ujj * 00 ^jI^JI Lgic. hijk diil£ ^li i Ul JL 

^g- 3 -laill 15a (_l^a*J jgSl dlLiUJl (JjiL.il tJjlJi^a J^l (. ; U»->I . 01 ^jl jail ^glo 

. real time j^Uall j>>jll . 
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Z 80 

Programming The Z80 
Microprocessor 




4-oJlla 1-5 


J d.u^. Intel8085 A=Jl1aj % j^ lxLa Sjjj-a Z80 gtim&ll 

jl__jLaj Z80 <mjj—0—j Z80 (Jaijjj 8085 A^L-i^pllI 

(j—i ji—^ 8085 ^ jji]| c SJ=^\ cP 3 *^ 

^_a 1< M i»yi j AL^lall (J» /->s3l Dgl HLjiIj^ f-LSl 

-iu j dll , c. ^ a ^—ll Z80 A j^) *^1 __)a!^jI ^ >> iVui i ds ;*\. (jjjLudl (_ Ji ^>A.l l 

Jjia^xlui Lj| ^ic. ^l,1-Vi,»«Vl £_}-Ll£jl Ac-j,a-v.n £y* (J^uajUlj 

. Ig- A\ £>j=wjll *l£ jlBl (Ij^v >»IjSH £Ja=J 3iiLk^ 

Js_jj^s <m (jjjLuJl JjL^ail £-^)jus]| AiLi_}la ^jIu (j! LAa*j JiSlj 

^l—V j*3 gJl*-* £_g1 AacaJ^a (jj^ JLaa Z80 jyimdl ^nn <jl 

Z80 _J_j ■■■;»>jj-jti (j-u A,3a.u>n djU jILo (_pa^jdui Uj| LaS i AjjjJij p.Uj| 4_til 

^j-al smiall Jd'^") Ls m. dilo L- iU a Ti <_ial jjJI (_yaju ^ 8085 j^jjjjjuij^^jII j 

. dili JLsjj 


JLalaV! 2 - 5 

Transfer instructions 

C'\. j[*\ ^kV ^jl^a {(—lAj) A<aj).\a..a Ac. j) .a a. 11 aAA _)a 1^| ^ya _^1 ^1 ^gih 
\ , ‘A . p .l a — 3 Ja jLaij Source j. AaaiaSI 4 J /n n 1 > u AA^Iae-all ALa ^ c$^' (jU^a3| 

\-*‘n lj ^3j ^yll*-<Jl A-s^jjam (JiU.3 iP m -i u A ^5 (jl ^xi . l l |jiAJ SSS 3^-^^ 

<—sAg—31 4 _l«uji 3 (—s^-ui3 Aa_j1aa 3I AJl C-iAdlm (_^5ll (jlSLcJl Lslj ( S_^lill diljjlj j_j>4 

.. ui.a (jj^j \ >>ijl I^Aj ddd jj _3-a^lkt]j Destination 

£ —, [_g_p-uj La£ a^p|ji]| dASAj i^ya llutj pcitat-aJl 4_a^i^-uj (Jikl-^ 

jl jjlS I ag A t_i_Ji.S?l (JJiSj tgj ^jlj Z80 ‘dxJ^jjdlLl 4 ■ .^il-s.il (Jliij'i 1 _)-«lji 

jl LOAD A-al£l l_jl -j-aii.1 ^lll LD ^A <_ i^i-V I ajiAj A^a jjl .T <i\l (—S^A 

(j 0 J 5 —o _uij ^lil 8085 tilljj t [JjiSk 

^^1 ^ (i\Ji jp'j LDA j MVI j MOV pd* ®_>^.Vl 

J ^3jl (JjlUj->Jl liUi] ( ^LoJl £_Jjuiaa]| ^ iLlj La£ 4.k^aUj| AUlbsk ^ lg-1-a (j£i 

: IaS AA_jijt-*3l (_5AAj ji^i s\a <.^Z80 A *\Aim (jimvi 

pA ^*>«a A^a »Ia-4 (J1 j 1 -2-5 

: f^A _y^\ Iki^J AaUJI OJ J^H 
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LD ddd, sss 

ddd <— sss (J7> u'lrt 

(j -a Alb jth (^ill (jl ii=k,*j/ £ SSS dlbjli^aj ddd (J.>JULua.H (Jxa.^k'i alimaj 

^- & Lafii 4_Pa5a (J a > j uiall dibj fl~h a Lot JaSS dibjlL^alt S^jijJ-sa ^jA SSS (J=»-*a,a]| 

; La silii ^ic. AJiLaVl • .j^LE V 
S (J^__xxual| dit——Jjp's a _aou^ (Jiii _^aSf! liA dtp>. LD A.B ^paVt • 

• A (J.^t mall jjlJ ^ 

. H (JajoLal! dlbjii=k_aJ C tj> ««a\t (Jxa^jj ^jbui LD C,H ^1 • 
<jl -is-=0/ . B <j^jui*]| dibj)*i-\ a \ B cJ^-uiaII (Jj^^kll ^jSuu LD B,B _>aVS • 

-a l-i-a. Aag a 4 - ll a a Jl a,AAj "U-Luj V" bsbu ^aVl Ibb ^)2 )Ij 

No (_?1 NOP ^aSn jAj IgJ (j-alA. Jy&\ IgJ A3S! d*l].jl]j dlbjilrill j-ffivll 
4dalbibliM (jx jjjfLlt ^ «>l_^iui j-aVI I^Aj 4 tbdi V jl Operation 

di^La_ auaSI £. _ (jUtiiVI _^a!_jt ^j-a i Ajj i‘>i»*i m\l dll ji ui\l . 2&I pld {jl 

^La bjJ I3J Aj| (j£Luii| l-l^J jliilb . ^1—5^ (JfLui {jlaxail 

Aj^bS ill LD L,A _>>aSn ^AiLlwu L tJ^-xuuoil ^1] A dibj. 'b .a 0&3 

<j—a __^k! (Jamua Qja 4_a^l*jili (Jsj . 6F ^1~5^ tJ^-*-“ 

ajk—& jl Operation Code jl-lualLl OP Code Jab SjoJj dub 

. A-iLoJlJl 
*■ 


Constant £±j& , 9 ! 4a j$3 4-a$I«-fl-i (Jau. ut . f i JxaaJi 2~2~~5 

_9 £ (jj*-^a duUu C-L^l^ mall {j-a taa (Jxajdl ^LL^J 1—i t 3jj)n*it l (_5^ 

: ls h La^ oiA c^Lal ‘Laladl (jj^ *t]LaJl oAA 

LD ddd,data8 

ddd J > mJi <—data8 

data8 0^ 1 data8 dubli jl Laji^Jb ddd cJ > >a - °M ob*^j 

(J _a <g.^va>,,ail adA ^- : ya - > t CjLu 4 i 3 t - n‘i a dub t^J Ai^ab 

jl data8 dsjl— A\ ^—a a -bbllj Op Code £jL5 ^ SAa>lj djjb jj^rit 

(j a tj-^- '»■* J_gl [J ;a.rd) A daarl Aj jdxiudt dit^^jimll ^2 5^ -dutill 

4 ^ tol l \ D .twill (Jiaajl Ail JaJ^ib { J^ ta i l SAA (j-o . data8 4 1 —>!>La_ui<a]l 

t 1 a£ ^J_jd*iiuall 4j_)3juj ^j^jSLu) (_gjdlj LD D,55H ^J-a'i/l lull !sba 55H 

16 

55H 
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duLil Lsl (2 — 5) ^ L£ op code ^ (^j^l dLubJl) 16 <—Lp. 

^^ixj ^»ajil H 3»a.*}f t 55H jAj D ci > > * ud l ^ <La3lj jsI_^oJ 1 <djl!i]l *Laja 

* (_g J >n>‘u . > i]| ^U a i l l Jl^ ^iij]| 13 a (ji 


Destination register 

j^uIaII Jxuu 

Source register 


El 

B 

C 

D 

E 

H 

L 

A, 

7F 

78 

79 

7A 

7B 

7C 

7D 

B, 

47 

40 

41 

42 

43 

44 

45 

c, 

4F 

48 

49 

4A 

4B 

4C 

4D 

B, 

57 

50 

51 

52 

53 

54 

55 

E, 

5F 

58 

59 

5A 

5B 

5C 

5D 

H, 

67 

60 

61 

62 

63 

64 

65 

L, 

6F 

68 

69 

6A 

6B 

6C 

6D 


CSy*. ^.nurt-ll £y±i (JlSjuVI j^sljl (*4-J J,/l' n‘ , i >n\j SjLill ^1~5^ £_K-ui 


A 

B 

C 

D 

E 

H 

L 

3E 

data8 

06 

data8 

0E 

data8 

16 

data8 

IE 

data8 

26 

data8 

2E 

data8 


jj *Ljja 'LojLuU d^l.7>.m/dl (JjAiV) J>6 IjV AjJjjutLull! dljiuill ^2“5) (JSd 

data8 dAjb 


1 -5 

d_jljiiil ji *b>Jjitil dLa jl j r .alb H, E, D, C, B, A d^yhv mall <—I jliial l 

^ 3—^ljjp ^—=^Oi *'j—(Ai ^ 06, 05, 04, 03, 02, 01 : ^Vt 

dll s^l=»^a <—jaIuj B ( J -^ >»ia 1 1 JJ A (J'vm.all db ji-w a t— ja3j dn-> j db jp ^ v ^ll 

_ Jl H - uiaII dl — j t_s— A jj jl la^Aj C (J^- JJdjQ. II JJ B J ^vjwtuail 

jj _*J| Jab•*»■-aj b-* j * S-»jj Luaij j_uj (jjLuil (_}*.odl ^2 ^2 4^ (J^ui . A (J^ m^all 

^ a ^dja 4_jla 4_) Jdtlluill dljLuillj (jJj-ojjjVI 4Ji1j gc-aUjjll Lai i gc-aLjjll l-l^i 

<ilj bjjfLa ^-aLjllI 13 a (Jtf2j jAJJ (jjjbjiil (Jj-aall ^^2 ^3-4) (j£bS . {3 5) (J^-ui 
jja^al_jjjll ^SJ 4_i J und 11,11 dl jLill 4-jjULajj 8085 4-aJj2ilb 4j~al_k]| 

_a d jn'ur'uull tdi jLuill ^3 Lob ULUaj c^ILa jl ixi ^3~4 J 3~5^ j jl 1 ^bl l ^a 

2=-al—3 jj (jl jl—a 8085 j Z80 jdajjdiil jjj <jjO=u 1I (jd» j-uj 13 a j jillbJl 
Z80 ^ ^ JJ , d ll ^.l.l-Vji.nb a-llfi l'i jAaJ 8085 4_a_!jujll ‘bjdddi dljiblb b jl^ a 
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A _i! £ Z80 4j^u«JjuJi dl! jAjjLSLj ‘LjjfLaJl Lq!j 

ja-Al (_gjlij Z80 Aa^j^uill (jV <iU3j 8085 3-s-jjjjii! LS lc- fljuijj 

• 8085 4-^jjjiill ASjxm joill j-aljVi {jx 




L-AjLI 

*! J*> *» 

E000 

LD A,01 

3E 



01 

E002 

LD B,02, 

06 



02 

E004 

LD C,03 

OE 



03 

E006 

LD D,04 

16 



04 

E008 

LD E,05 

IE 



05 

EOOA 

LD H,06 

26 



06 

EOOC 

LD L,A 

6F 

EOOD 

LD A,H 

7C 

EOOE 

LDH.E 

63 

EOOF 

LD E,D 

5A 

E010 

LD D,C 

51 

E011 

LD C,B 

48 

E012 

LD B,L 

45 


3-sJjVi 0-aU^}j ^3-5 ) {J^juo 


RAM SJ_SI3JI J 0% ^ (3—5) £-UjJl IjilU 

t j a r-l a V' VI E000 (jljS*J! pIjEuI CjljLill <-j5ijj 

oL_£ 13] 1_al . GO E000 f i. iVi . . m b *a_Lu sj_£13II L5 —a 

I'l-'A^ <Uli Z80 c J-al-iJl jluaj m Vl 4-J -=La-lijLuij i^31t JP 

4_iLoO (Jjj-alij oAiijj xa .^ >nV1 4ilj *3 a 

g.kvl jj \ 1 i _' iCi ^j| gTA.r-i.i.i I Vi£lj __y^ O '^'' ^ O* *■ ■ cJ^-^j 

^La '« Vl *Lx1j ‘' '*»^*< (illi AjjjjulLuII Cjl^ JjVt 

^>-£^1} ^ ja. Sjka. S^LiJl JjSM gw>! jJl u' 
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j) -N.m-n.ll (J_l AjullLij a An. ^ic. 3-al (j£ ^.ulj A Ia 2 > 3 \ -0 3-° t—j^Aj-n.il 

. (_ j~*- im^ a 3^ l.'~A i t ul l 

’. Lafi Ulj 16 (j-« ^3^-“ A-ajist-aJ iIOLn >n<a\l ^ja (Ja-i^j LJcijI (jS-aJ 

LD rp,datal6 

rp . nai l *r jj datal6 

^_Aj Z 80 ^cJlst^T^a A=dioll clOL- y u i -Jl ^Ijj! (j* ^j_) (_sV 3-032 r P ( - ; ’U ?v 

A_^llall dDb^ll jji ^Jil (6-2) <J^ £=J j) IY, IX, SP, HL, DE, BC 
j_j cj —£1 Aa^.L»_<£jji 31 dljiuill 3^ (4—5) (J^Ls • (Z 80 

Sa -=vlj t cjtuU d 3 C 3 -0 »i 3-aljYl t>AA 3I Ji=k.Y . ^-a 5 }?! Iaa 

a —ajl*-all —uj op code 30S?! ZjLm 3j£1uj ( ^jSll) 

3I—a IY j IX ^j^ll t-o^a Lj^a La£ du 16 (j-o Aj^Loli datal 6 

a — a 3H1SI j op code 3-oYt ojidl 3^-*] t dituE 3- 0 33 < **\i 1,a 3*^0 
SP, IY, IX d 3 l -> .k » al l ^Ic- (jjlLu 3lfLall Iaa ^ JaSi ljl^-a lij’l . datal 6 

(J^»_ioi-« 3_C- e^Lc- aA^lj C& 3l jalstll 3< ;1 3^ij ^rljjjl A-aiSi 

£33 - ^ LS^ J^' 3 * ^ < 3 .i'~> ^ t^j 3^-aJ Vj Clu 16 3-0 3j<^ a^Ij 

: 3-aV! 3U dlla t _ 5 -lc. cJllLa£ • C j B 3 o 4 > A-nlAidjujl 3< -'j (_gAl! 3 llo BC 
LD HLJE 100 

4 _a^Lt-oll 3-° (jljYl dulull t_iiAAlui Cun E 100 H A-oj^-olL HL ^ 33^1 (J<s~> j*» 

. H hiaII ^gJj C _ uSA~l t. ij (El) A-aj}la r .n l l 3^ A-sJIaII diAJtj) L ( 00 ) 

: 3jS*~'-o 3- a ^l 1 a$J 4_i'j-ulxj.>jxll dl^iujill 


j! Sj—SI aII ^—a 3 I —£-0 j_£i Z80 011*^11 (JiklA ;_]■% 3 ^ (JSjl 

'. ^gAj (3^ a 3*-^l 4_^.ULo (33^* 3^ ^%3 ^* ^IaVuhI 3^^ (j*'^*Il 


BC 

DE 

HL 

SP 

IX 

IY 

01 

datal 6 

11 

datal 6 

21 

datal 6 

31 

datal 6 

DD 21 
datal 6 

FD 21 
datal 6 


Ajjja A-a^jl^L-aJ Ulol l ^Ijjl 3-0IjSf dll jLiil (4—5) cJSujJi 

datal 6 d uIj jl 
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Direct addressing S Aju laJi 1-3—'>—5 


4—uiSj _J^I Lgjua JaUliJl .il^JI diAdl jljic- j^jSj 4ijJa]| oIa 


dlalil — J j- . -a UjU jjSTi _J jjVl o3a JlLa jU <ilLij (AUlujl j 4ji\lll dliljll ^g-ij 

* 4- n-a (_l<al-*Sil .il^Jl jl^jjjtll jtLiul j Op Code ^JVl ajjio ,_gA ‘iJS2>.|j ditub 

c j ^ >- - i .» ' < i j-<s ClsLa j ; lit-oil (JiLu ^^alA, ja! < 4c. jj^a^aJI alA la£3 jl^ol iiitiA 

^S1 jiil <J=UOlJl5 Jj SjSUll j/1 dlUj}l*^&II (Jill _>^Vlj 3 _>^Ull jj Jl jll 

t_b»-ma j—u V) jj_V oddball 4isjalb (Jabt!ill j] JoavI>U Lula fcjliUj A 

Sj—SI ill ^-ij B (J.'V ailaII ja 2)tU 4_aJjta (Jlj U^jl UI-3 t a jSUilj Uia J] jli] 

_y aVl . S^)SUil (Jl 4-La A moll (Jj Vjl 4a Jtail (J£u bill 4jbjail 

‘ ^>aVl 4c- y \?■ . a JI »3a t g3 (JjSfl 


LD A,(addr) 
A cj .-• 


(addr) 


' Ug-I 4-i^jJlxjLuiil SjLill 


addr (jl ^-bdl ja 4 _* 4 a]! diU dubil 

addr jljL*ll Cy* (g-aludl 4^J| cjU dubil 

dul 1 jjuVI ^g-3 Lg-jljic. 0 ^}SU ]1 dub dsbjp A (J£u UA ^ ^ U ;! du - ** . 

4 _ olS l g _1c. Ua jsS^jj , A Jl Jil J) 4jjiij _Jyi (jS 4idbil J Jibil 

A <_J—uudl Ji £jJajj i_S^1 _jA 4jjjij jljjjdl jl <_>U*-ill jib ^ J^ d)bjla_a 
(j 5 —a addr 4 —aIS J_p. j^ja ^ 4 alj 4-Uj JjV j^)i I <jSJs ^g^jj US 

(J-iiaj uu ji jAjuijSil jjiA jjA J ts-^- 4 jSU 11 i-}9jadl S 

<-jj—ill a 4_ jjji -La jLua til jio addr jt^ li] U jjj jWulVl 

: ja^I ^gi] ^jiail liiii ^glo JUaS . A tl?^dl ud V W 

LD A,(E100) 

. Sj_£llil El00 jljUii Ob>U Ai A (_ J~> >>iAill dj A-v . u _y^\ Ua UU 2 >. 

: j^aSfl ^A 4c-_g.a.% a]I 64A _>^>ljl cH 1 13 -^"^ _>^V 1 

LD (addr),A 
(addr)^- A d^-dl 

; ^g-A jjsVI 1 -^J 4j^ itm*l >ajl o_jiijiil_j 

32 

addr ji^jUii j-* l$j * 4 ^ti l cjU i^uUSi 
addr jljjxil j-a ^gjda^il 4 A^ti l dill dulall 

Lg _it jic. ^1 SjSUll dub Jl A J^dl objla^ JSij >>V I 13a Ua 

d_aU*jlj ^»jL Ua jl (_$\ i 4 mt) jjiVl j-® 43ibilj 4_uBil diiljii J 

: jaV I Jl Jail dlL Jc- (JILsS . (jjUdl ^J)U 4i«iSxil 
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LD (El 00),A 


QjfXiMl Aj^S-l£ 


32 

00 

El 

^ jll _5.131! dul_ j A (J 'N .i. m . a . l l t—ib j . ’iN j^a s J 1 1AA joj (.-. u-n . 

(Jjalxlill j\ a^jjjLiaAl AjhjJall ^ja 1 ug'nl AS jjSi £ 113j . El00 tgiljic. 

^gjkll_ j A___A=k.i tAl^Onal (Jjii ji JIq LgJiLa lisl j L*£ Ajkj^lall &3& (jl . o_)£l.311 

'i ■*-* * ^_=JV <—ilI tAII I3& (jl t£b=»._jl (_paLi_jli ^gij _)2 iIjuijo (JllMj AaNlb 

(_J_2LaJ {_£,}_1| A—cii! f s V<*Jj,^t^> Li& i a^ ) ,u il y > <.. ,.>l Irvll ^glc- ‘ i 3? - 3“° Ail_jic. j tiliiA 

c_il . .1 -nAII (j-<» (_pabjll ^^3 bliAl {jljic. 4 _s^*ajo) _^aSM Jjibjgj <_g31l ^lU-ail 

. aJuiii <_Jj^lb^ll I jjitj AlLaJl aAA <__iUaAll o^jjjLus 


Indirect addressing » ^ Aaj ^lai) 2~3~2~5 

L j . ?>.o^)£1311 ( g3 lg*.ft (JLLaCill dLiljll (jl^lc- V A-b^Lll a3& ( g3 

c.il—ft>3ll fyJUjt^all ^glc-j ^)Al (jl^a < _ g j5 lA^>.j-a (j^5Li AJfdj A-mi.") ^aVl ^^3 

1 _a.j_j (J 3 ^ (jlfball I3& . ^jl^jjtJl A3^*-al ^)-aV 1 . ^i - U V 3 I (jl£»aij 13 a ^gjj 

16 (_j—a U 3 ^i LbL (—La£ ^jl J)j», ll jjS? Lk.j)_) U 3 ^ (j^ "AjVj CjiLajuuill t> 

a3—& _3 _^}-<OU. A_*L*ll a_jj) t^ill , HL ^j^)il 3^ ^33^ aAtc-j 4 Oil 

* ^gjij LaS AjtL *ULaJl 

LD ddd,(HL^_ 

ddd J=^l (HL) 


lLxn. 


£3J l5~^ U— 3, 3 i& <_s—^ S J—^3^ (J^ ^3%^ 

: ^gA 1^-1 A.jkiArll Sj^A^alj . ddd ci>tM'ttll {jl] HL cb!)L»-ui-<dl 
LD ( HL),ss s 
(HL) sss 

JuSkjJ ( _ s ^ll £^>1311 CjjL Jgi! ^J,Y>^->all (J-N >Hk0 CjLsjlL-a (JSjj __>aVI lAA ^jSjwl d’n-v 

—1 djljiAll (5—5) cJ^ • HL cj]>l -n >.»/>,11 ^ l^Jl^ic. 

Z80 a -wj^paiil S^^i._^ttll t-^.T .ii^li aILucoxuI aJI^. 

J—“b') J^bVl *>AA ■ HL ^3J^' 'A3?-3* U3^ ub 0^3^' 0^ 

bjk -ui jgA j JaSa aA^.lj dljL jj^a AJj^Lo \g »j<n-N Q^lui ^S^jjilixxll J)±£> Ai^pall 

AHjk —2: 6 j 3^_« (_s^l3 LD B 3 (HL) _>*Vl ^113 ( glc. (Jtla£ . op code 1 

jglll duLli diujla^a <Jaij j^Vl Iaa ^j)Slijm i 46 Aj^JutLuJl 

a HL ^ j jil <_b=>* 6^3^' ^3^3 * B L b»i*U t^] HL 5:3^' 
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HL ^-S A j- dA-l jl-va JjjL^aLall cs lc- 4 -JVaII ^aljV! »AA 

. HL, ! _ 5 ^ 6A^^.^aJi ‘LsoaJl (JjjJj 




mm 

B 

C 

D 

E 

H 

L 

K2]P5^I 

tsssm 

IE 

46 

4E 

56 

5E 

66 

6E 

103391 


77 

70 

71 

72 

73 

74 

75 


s- .* I 
xixx Uni 


S^LIaII j Jl£i3Vi 

t> vuSLiall uc- ^Sj iklb 

V • V«* **«/ * 


IjUl! (5-5) JUS 


(Jal-aelill ^3 dOl % n\A ur*W jc. A J^iaII Igj J Mat Sj^a 

J-al—*iSl jsI^aII cluLJt {jljic. q) i _ ? Aj S^Slial! ^jc, Aaj^UL {jjjj ^-iu 

i_$j—=»,Vl cii!5L=»—uuill jrljjl tls-o £[ jj lJ A.*.iJa j b>Uj LlL^il saa ^ 
J>^J] liia Uli 4jb^ US La£ Olftj c (3fjuj La£ HL £jjl! o^j_}jl^i31j cH^J 

ij-a-A^ij Jfi Aj Laj j^LajojVIj «L)_Jub t lh j l S^)LjJ| ^jjjj (6 _ 5) JUi . A 

' _>°ljin &AA 


^yU, 4 i< uSO a jAuill 

5 jiuiitl 

^aSM Alxfij La 

^^EEXStliSHH 

0 A 

A<-(BC) 


1 A 

-(DE) 

LD (BC),A 

02 

(BC)<-A 

LD (DE),A 

12 

(DE)<- A 


jip. 4JL^)UIj Sj^IJIj A Ja. julJ I JliLTyi _>-aljl (6 5) JUS 


Jj—£3 qI JLi Ig.VL S^UI J-al*Sil! { _^i S^)j2LiflJl j-ic, 4 ajjL!! ^jli Lblj La£ 

A _Lolj t_jUaiJl iAA Ai. (j^aLjl! ^)3 Lui>i CLutj A,a=Jlj (^AJL Aa - ^ i iffiiAn-il 

(jl j _ic. A _La l_S_^>Xjj Allj £^ c ’ cji Jjfl tilj^jl Aaa^ i L 5 -^-'^ 

(_£A—ll gtl\_JiLaj Aa^l c^lSiA^ liA . 4l_^l V j^-3 ■ U ’ ia tS^ 

tjal - J r*3 j\ Al_)^aJl (jljjuJl ^jLljlLaJ t ^lrv HL tj j' , > * »J l Jbu Ali-ul b 

£_Ja3 <■ jj£ q$\ Ji^juj) . _>aVl A^ajSs Jj 3 UgA<^ JJ>ail (>a U^Ls 

^xA^j_ ljjJ (Jj_lAa. ^JaiuU A oAA ^jj ? dO L> -*aJl (j>a ^jJ C^*^ 4 Jijic- 

t**< » 16 tj_a (jjU Cjulfi jl *LjJ^ A»j l» ^aj Chjk y mi a jAaiili _>aijl 

. (^Ajji La^ijtAJ J^JJUJ Jja^ kJ 2 — 2 — 5 ) (JjA^ P (_5^ UdluijA 


108 



































Indexed addressing S &\>&\ 4J »IxJl AjL ^ 3~3~2~5 

fJ_£j IY J IX A j-u-ail LaAj (jVI bbi-faVI La-fric. ^l£l3 >MA fcdliA 

dDb» ulaII ^rljj] Q —c. 3)1- j -v u va . 1 1 <jl^A . du 16 <3 ^ W* m 

(J ,*s tjfiS 5 ^jjL^aiLa CjIju 8 ( jAa ... ui a^ bi$ia (_g1 j»b. aJL al 3)5LaJ y 4ji ^^Vl 

program ^mb_)j3l aIao Bi* m<i (JlLa dlis AiiLo du 16 (_]> nu^ ^AiHuu La^i* 
^—a ^LaAid-uu q^L^uxA] 3 jI aa . stack pointer ^a£LJI jd^a j! counter 

i 41 djbjL^-aL J ITT . J3^l (Jj-o LaLaJ S_)SIa 1I dltjjb SjUsVI aAac. 

: Jlill J-Vl ^ Jflj 

LD B,(XX+S) 

SjL_jc> ^all S^SIaII dub dshijji—aj B (J^. mall (3lAaJlj p* 11 3»®V1 lAA 

3 aVI IA_A ^cLajJ ^gill ‘ A3lj IX (J^.»ia\I dibji -k a {Jj_aab*. £jc- 

: ^bll £-3=j5l 


B IX El 05 


05 


E100 


66 


: J151US ^ j]| LD B,(IX+5) jJ-J j isi£ a*j 


B IX E105 


66 


E100 


66 


”4_ abl^yi' 1 (j?' A ‘‘ a Ji IY {J^-mall jl IX (J^ mail Cjbjjll^.a <— sLdaJ (_gAll ^l 3 _)II 

(j —oj ^jl Ig- la^a (jla cUaI j 3Aalfa dub (Jimj 3-=J jVI oAAj displacement 

(Jawi-— >aa dil _a ^—Ij A -abJaj IaUsla <Lx| jVI (Cutv -128 3 +127 

. A. _ ulj^all (Ja> _Liu (jA £-_)bt lAb*va 3 <jlball *L^ijyi Lalj (iX, IY^ 4 jui_)£a 1 | 

A _amCa^jall ^aIj^I (J_jIA^. £Aj^.^a ^aljVl aAA L13 >n jm mil dli_)iui!! 

. (Jj-osI) lAA Ajlgu ^ 


Cj—*J —*—3 3-5 

^_i aA^a*.jmll (jjjbajli (JaJ Z80 +=kjjdlb 'Cualibl (jl£iiVl 3 -aljl 4_ajlS ^A^HujI 

. 3 jjbjiil cJ 1 3—4 5.3+^^ 


109 









* 4* 

t-jLmaJi Ap jaxq 4~5 

Arithmatic Instructions 


4_djVl LubmiJl djLAmJl ^lill _)-aljVI (_p«J p.3^1 lAA ls 2 IL>t 

b)J—jjlj A ^£1 jjJI (3^3 ci^ 2 0^ ^-bdc. La£j « 

W.-ori. dutS eljjai aAA 4adu <ji La£ dibLajJl dAA t> L$\ 

A. - < i g a A j> ^-i Lk bJaji tdliA . A J> ma ( _ S A oAjj^_jj3 LuIa La._jJa jl 

A —_3 l ^ j |(_g^)jLm L&£ ( jb j- al l ^al^gl bjg . i l t-_] l >i i->l l ^yi\ j;l Ax>j ./\y a ^3 

A IbJl (_ !> ■ - u| a (^ aA ja^aII pIAc-YI jjli aAA ,J^ <_5^ AjQi' i ^ > f'’ 1 

i j :9 _£4 AjLijI^j 4 JI 2 JI Jj=wuj ^vlj . <^-ulll ba^j jjli] Status Register 
\—3 ^)£a Loi . ^Jliill (Ji^iill ^3 t^l]Aj Ia^.1 j jl ^jLjy 4_o!!lLc.| ^ic- <_gl 

—£j jjl^j A_JV l^ jbl x a ^j-a (J-q^-*- 0 jl 4_u\ 1 M's 11 4_lL<mll ^S^la £ya lijlg 

a^)A- j_c3ub -2 _iJl (Jjql*-aJl jji balj A (J- > ‘■ >J . aS l ^3 Lc. .J ^ 

: A s i-JijH 6 4^j! ^ja Ia^Ij qjSlAja 


4.d.atM JaIaaII ^AVuualj b> >SI 

<LuLul^J| 


Cl^l^_uL4 c **1 J 8 (J> >n<o 

reg 

_jl^jlci Sj^IaII dillib f^yA dub 

(HL) 

. HL 


(j_a 4_3j^a 4_a^i*-° jl dulj 

dataS 

. du 8 


3_jjjljua bj^IaII CaIajIj £ya dub 

(IX+d) 

^>lAiu_uib A _ uj^aII A - Sj^laJ 

(IY+d) 

IY jl IX QjU.n^l 



SUB g ADD ft Ji\ 1-4-5 

: ^ ADD j-*V 3_*bdl * 


ADD A,reg 
A<-A + reg 

A <_}?_uuJl d>l— jjI^a £* reg (J^aJI <->bj^_c j^Vl Iaa '— 

4_1U ^—a 1_131 Ji^V p^l A ^u3ll 
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(J Jc. A UJ-^ ADD reg j-*Vl Iaa <_u£j U£ 8085 3 ^j>a 1I ^ t ^ Am i 

^>La-uil ^ Lai c A cJ' T * * t VA . l i LiIa*!! ^jliJl (JaL*a]! (jl t _ s ^_)Aj <jl (jtiiuil 

^jjSLi LaAAjxl jji jjx AAjixtijL.il <uLa*ii jS^h qa Ai>la Z80 Ajkjjjuiil 

A.^1 Axaisiil _jjx-all . c^A (J-agJ £Jl! _Ja1| ’(_jjeuLl C-l.it ^ (jjj A (J^uxaII LojIa 

! ^JtllK ^j^f^Axtl AaJlJI 

ADD A,(HL) 

<S —* W—iiyc' SjSIaII CajL cjUja^ >*V 1 Iaa fLjLxti Lua 

. A cj~> ‘HaII (s ^ ^xiajjj A (J~>Xtuail dlbjK a £_a ITT. ^ j_)ll 

ADD A,data8 

. A (JiTL.t'votil ^ A.-jL.jnll ^L^aj!jj A cJ^aaaII data8 dutSll >^,>'i clip. 
ADD A,(IX+d) 

ADD A,(IY+d) 

ig_ M_jaC- ^—All S^j—£ lSa 1I duLi diLij£ij»-a £_a A J~> >■'oil CLAajajla ^ajlAxu cilna. 

^_3 A_■% dill £jadjjj d Ajl.1_)VI aj!_) IY ji IX (_!■•> ttiAll CaIaj*!-^ a SjLc. 

^ja_xaia1 L*a3 AaIxII OJJ) L^ill Aa\a^ 4LjL.lt . A (J^-uiaM 

: Ja La£ ^tftfl JaI^aII 

SUB A,reg 

A<-A - reg 

SUB A,(HL) 

A<-A - (HL) 

SUB A,data8 
A<— A - data8 
SUB A,(IX+d) 

SUB A,(IY+d) 

A<-A - (IX+d) 

A<-A- (IY+d) 

data8, (HL), reg) ^1 —cJa!—*- dl £■ j—L .»—aj j— oljVi s* 

A^ijp iiji (_gi i A cl?. tAA.ll A £jJaJJJ A {Jjx.mA.il (> ((IY+d),(IX+d), 

-Saj A J-> mi aII £jl JijtV • A J>m'aI| LajiJ jjSLi 4_La ^•jjLiaII (jl (_glc- liA 

U-oil JajjJlil AiSLlj ^3 ^aLajaaII {Jj».A V ^aDLi lilljj Ldaji jaVI lAA £a 

4jj _>?m cmll dll jLml) jfiA (Ja£-Lui i ^^^.I_)aJ| (jAa*J ^^3 La£) ^Lajoi'i/I tgxxa^L 

A _j btfl I^aIa^a _uil jl Ig j\(j. Aj_jj ^juajA^I lAA (j-° c-IAajI ja!j^U 

. {JxAaill lAA _>alj^b 5_la,UJ| Jl£x5VL 3-5 ULxVI 


2-5 Ji* 

i SUB _j ADD cjJ^Vl Ajiu (Jj3 B j A jjj> >haI 1 AAiVl diLijI-^ a 11 ^pajllal 
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cjLjlsuAll lui ADD A,B j-aV 1 diili d»j 

A 




4_iLvC- ,j2 J>y um 4^Lo*i1 A-\ nii I jjb 4_iii£ (_5_p ^1 j 

* ij^-aSA A 1 <J^1 UjUUI Cj|^Li3l 


dull f^ya (J-aJi. dll lA 

CF—1 Sjji-Vl 


^jUjii du _yi.l 
4_^dull , ^}3jL-aa 

SF=0 "Uiu 


A=10101010 
B =10100101 +, 


0100,111 I 


<j-« (_L*uv dlllA 

4-*jI^ 11 dlllilil dull 

HCF=0 


(_SjLju V 4-auull 

ZF=0 jiuJi 


5 iS >i=u A > ;'i'il l 
PF=0 AiU. 3 


^gJjVt <—^^lc. SUB B A 3 ^ _yi\ Ujii: lili (Ji\ 

— g - . u ^ -^ _>»V1 liA :ui^ B=A5H j A=AAH 

; jai£ 




^A 3 ^ AjUc- |»ilc.Vl di^b c t Aj 4uLtvc- CIloj c i A ^^>3 j_^lj 

; ^jlUjlS B j A dUji-a <al 4-ulull dll jiJill 

—“» ^ ^ ^7» 4j,Un. Ji] ^Uilll ^ A 3 ^ 4uL&& jjli p\*.3 La£ 

B (_1?-uucJl dsl_jjasnal ^Slllll pdLill ^4_La £-jA 3 -'®!!) A l 1 >mol l dibj 1j > a 

^—a=ji diL. jUc. 3___*^.ijA Ujtgj A cJjVi A^) (^jA 3 ^) 

j —a (10100101) B J?_uuJl Cjl-Jji^l (^jUSII ^ooJI . ( ^l&JI c A* 5 'J 

: £ ay a aUo ^A 3 ^ 01011011 
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A= 10101010 

B dLj aa -d ^lull = 01011011 + 

_____ - 

: <illi ^Ic. olijj 

^ _lo Ajtjlilla \jkx^x 4 ^jLuu 'if diJl ^jl t alt la • 

. ZF=0 ji-Ji 

CjAuM' jjc. C5^° ^ulil (JJ .Lsa • 

. PF=1 C li-1 J 

<J—aaJl ^1*3 tillil £. <aa.ll Alta* Axal^' dull ^gjj 'talljll dull ^arv (iltaA • 

. HCF=0 ^i^t 

CLS-% o_)L*jj^f! ^Ic.j Aa^d* A^aSilli tilli! ( t^jiv^a (_5 jLjl 5 ^7 ^ASd) du d—1 • 

. SF=0 (jij , <—u d— ^ djUji*!-*! at LjjLlha Lob 

V v_i^j—uii tilt—iA ^jtSi iij t_a_^x3 (jl Laga £”^jiall ^^3 j_paj^)Lall • 

(_g_ ll dsljjik Ji3 £-_^lal| 4_iLaC. jj| Laj (J-Ok (iltlA (jl ^_paSl Aalac- AaV 

(j_1 -Ail ^uu tilli CP ^a~N It Aalac- ^gjS d*— (illaA (jl£ tit Aals tiliil Aalac- 

A _ilaJl (_gAj CYF=0 cJ" a *^-lt ^le. d £' w )Jall AaLac. ^3 d£&iui! tillaA 

1i -Aj . ^ a~N.lt AaLaC. ^^3 d- 4 — ciltaA (j$^l ^1 iij ^ta^jaa {_)a£jtlij t t_ixa ^alt 

HCF fixll *111— ^^3 otiij'ila La jA 


SBC .« ADC Al v&i 2-4-5 

jl S_j—£li jj (J.-n* aa ^3 {jlS otjaa (^ilSlt (Jalxxilt ^a-Nj Aiti ADC d -14 -^ AjuailL 
j) J) -S-i-O^ CY J_a^Jl ^tlc- dlLjlLaas £_a A (Jiaaall d)L jii_a Aj^)_j 3 Aau3 

i_i—utN t»A^J A^alxll £_J^jaall . Ad- 11 ^ ^adull £-duj (^'d • 

! ^glj La£ /j ^£lLa ^gilalt (dat-*-*!! jAjaia 


ADC A,reg 

A <-A + CY + reg 

ADC A,(HL) 

A<-A + CY + (HL) 

ADC A,data8 


A<-A + CY + dataS 

ADC A,(lX+d) 

A <-A + CY + (IX+d) 

ADC A,(lY+d) 

A<--A + CY + (IY+d) 

-aVt Si -A SBC _y^ A vuiilta d_9^1t (j*ifS t li^aJ 

dlLjjlNaa j' jt (J— ^ £.1 ^-Ui ^gitall d jd l-*- ,ll lt 
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^—3 £- j kl! 3 =Ljaj £-JajJ A ** '* 31 (j* (-^Ij ji J k-a) CY ^Ic. 

S JJ-* A_ _a ^>-^L>ail jA LojIj A-La jj^Ludl 3' j _gA & La ( A (J^jjiaII 

: ^Ju LaS ^lidl <J*L*-*3! jjj^La l-.uii-^. ^^ic.j jjaljVl 6^-3 A*L*Jt 

SBC A,reg 

A<- A-CY - reg 

SBC A,(HL) 

A<-A - CY - (HL) 

SBC A,data8 

A<— A - CY - data8 

SBC A,(IX+d) 

A<- A-CY - (IX+d) 

SBC A,(lY+d) 

A<- A-CY - (IY+d) 


3-5 cilia 


E000 E001 

LD C,F9H 

E002E003 

LD B,23H 

E004E005 

LD E,35H 

E006 E007 

LD D,9AH 

E008 

LD A,C 

E009 

ADD A,E 

EOOA EOOB EOOC 

LD (El00),A 

EOOD 

LD A,B 

EOOE 

ADC A,D 

EOOF E010 E011 

LD (E101),A 

E012 E013 

LD A,00 

E014 

ADC A, A 

E015 E016E017 

LD (El02),A 


3—5 <J&a 23 j * (7—5) 


<3^1 a\ ^ a £._*^ki! <r> f\l 9A35H j 23F9H 3^ 

. E102 jElOl jElOOSjSljil 

(3*2*3) £^o2*Jl 3*'l CS^ - (j^ 3 ^ (Sf 01 11“4 j»3J (J3fLo]| J& Jliall i^A 

_udl da ki_aj 1 ATs-U>aJJ Lajuu J (&~ 4) (Jkii 8085 *^-J3**3l <3la. 

A jIj£ m j Vjl a (jS-aJ ciiLd t (JUiudl l^A <_k- ^J^kl 0*L30!) j 

J J_±a . (7 — 5) ^ Z80 ^Jja x uV l 4-*k kaa 

c_si oj—i» 3I ^ jWij 3*1 ji 
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^—a _iLa ^4 -aLvx1u;1 (JA C 5 ^°J ^ ADC ^)aS? 1 ^l. ' i Ajui ) 

£-_AaJl 5 aLuC. is k ADC _JaSH jalAadjuil ^AG (_£ j <j^ (3jLaIl (JIjaII 

<j! (j —«» liji. ADD ^lAi-Lal AlLail oaa U^j ^E + C) ^ 

£-_a ^ .. j?i {_g_j.Aj V AAjLmi AaLaC. (_^l Aa.lj Aj CY (JatLI ^Ic. 

^-a Lai . AiLLk 4-%jlill ^j^Jj ADC _>°Vi l laA-vl ml 15] ^JjV 1 ^<a>H AaIaG 

aj^)J LuS? ADC _p>S/1 ^1 AiHi-u! jj^a ajV Ajli (D + B + CY) A^jliall £_aaJ! ^ Lao 

. jLac-VI ^ ^Ig AaJj Ai.b (jl La 


jl cJ> *»* 
o'—^ ‘"r 1 - 


PEC « INC i'\\ Ji\ 3-4-5 

LjbjlLk-a <ja jl LS^" J (jAatsi! ji SaLJI (jLaAalluiJ (jl^aS? 1 (jlAA 

-lai-v ^—lc.j INC _) _abU AaIxJI a_jj»^-ili . SjSlill cjlijL (.r.uL 

: JKSSS l*LL£ JL.jk^ll 


INC reg 
reg^— reg + 1 
INC (HL) 

(HL)<— (HL) + 1 
INC (IX+d) 

(IX+d)<-(IX+d) + 1 

INC (IY+d) 

(I Y+D) <-(IY+d) + 1 

i La£ DEC _>^DQ AaL*J| AjU£ ^j^aj aL^LII 


DEC reg 

reg<-reg - 1 

DEC (HL) 

(HL)<-(HL) - 1 

DEC (IX+d) 

(IX+DK— (IX+d) - 1 
DEC (IY+d) 

(IY+d)<-(IY+d) - 1 


^ntui^U CiDWlt 4-4-5 

JjA HL H C_1 *-lj <—£jLa- uiaJI 2^1j^)l (_5^ c A-uLuoJl djLLaxJl Lo 

(jj- SlJ jjl j AjY AjuLaiaJl AaLa*!! (J__jV l (JaUaI! jji (.'*'n^> ^ja ^Ij^Il jJo-uia 

u' + A —^ • HL J] L r iA ^ HL jrjjll <J> 

jjLu ^iLcYl (jl dOLa. jaaII ^Ijjl A_uLuiaJS CjL1a*J| <il_)^] Aic- Aj! 
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4 _ 


A.a 




aJL^. lj^j j jLiJ^l j-a ^ JA li ^ uliULojtil o-i^j 

* j_gA 3JbJi oAA DEC j INC jj^j-a^U LaLill S^)y^ll 


INC rp 
rp<— rp + 1 
DEC rp 
rp<-rp -1 

v j ■* J » > 0 , ^0 jl SP, HL, DE, BC J jjl j^> grjj (_$V Jjj ip 

J—laj| Je A_llLai£ . 1Y (J> m.all jl IX (J>>a^]l lS A J CliJ 16 (Jl CljEk-uLaJl 

: LJLJl jJjVl JJ 

INC HL 
DEC SP 
INC IX 

1a -=J j ^j-i *.u j^jliillj HL j ;L> ^ .all Je Ia^Jj aj_ JjYI ^<>Y1 

. IX (J^»_ui^ll Cjl_-1 j2:^-a Jc. Ia^Jj Aljiwi LLilllillj SP 3->-m-a3l d)bjjhk-o j-« 

. p^yi Jc. j£fc Igi jjxA DEC rp j INC rp _>»ljS/l 
: Jj Lj dZ k.y »uil l Jj jl J& lSJ^ <J' £ jUlj £*Jl j*'J c> 
ADD HL,rp 

HL<-HL + rp 

ADC HL,rp 

HL<-HL + rp + CY 

SBC HL,rp 

HL<-HL - rp - CY 

l^c. La SP, HL, DE, BC JjjSM j-» <rjj <j;V rp j-» jj >«ljVl o2a J 

j_<a! ^1 Ljaul ,A~vY . _^al jVl *AA £-a La^-alAiJluil jS . oj !it3 IX, 1Y jjN 

(_gi p.1 j_=».] Ale. Ai\i tdljilj SBC (Jj^-3l £-o ^ Jail jA £-l2-all Aiijl ^ Jail 

ji j—a J&lUl 3JbJi oAA J C_iaj jUwaJl J lU^II jJc. Aki jjAi £ J=» 

1-aij ^jlcYl Jc- jAiL ^-1 (jJ ADD HL,rp _>*Vl • 1 Jj-a (J^aJl ^le 

J_ **1\ ^le. Iac. La Jc j! Jjfci SBC HL,rp j ADC HL,rp jl I 

jiW m<\ll ^jA ALLuJI ^aljVl AA* ^-j_Ja-all jl (Jc. bA . HC (_gA»->ajll 
jjA 4-1*1) jL IY (J^ moll jl IX (JakjjixJI-^-ajJiJ jl! _>oljVl (_K“J iilliA . HL 
: ^-A ja \jYI eAAj 4 LDU.jLg^ l l ^Ijjl ^-aJI tliLLc. J ^£1 jill 


IX<— 

- IX + BC 

ADD IX.BC 

IX<— 

—IX + DE 

ADD IX, DE 

IX <— 

—IX + SP 

ADD IX, SP 

IX<— 

—IX + IX 

ADD IX,IX 

IY<— 

-IY + BC 

ADD IY,BC 

IY<— 

-IY + DE 

ADD IY;DE 
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IY<-IY + SP ADD IY,SP 

IY<-IY + IY ADD IY,IY 

L_jJajS j HC _Sj-ailS jACi La ^5lc.Vl ^atjSlI a JiA 

. 4_iLaxS jalij IgJ (jaJ ^-aljVl a-AA ^- ; ;-a.%. 


Compare Instruction Aj jUuA yd 5~4~5 

4_ajlaua j_gl (_g^c. (_g^) Yi Y 4j_jLLaJl 4 jLoO tfluA AJ^jliLall Lao _^al tllLA 

C 5 ^ J AjY (^LaLi-ail Aa .1 AjjtiLall 4 jLaC. ^>2 ^£1 . du 16 (j-a 4 J^S-a 

<3-2 jl ^dl-st-dl d^ -Aju i ua (jj° (Jajulo Lot ^J^Yt (J-alx-ollj A 

Cjt_Jj)JA-a £-^laj gJlst_ol| ^ AJ^jlLall ^ya\ ..Ijtil JuC . S^SIoll dl2b dub 

jj _i2 Yj 1_oLu £• jlall 'Ln.i A cJajhiqII dbjlbk^i (J-abudl 

j_A 'blaaJl a.^g J Ja5a jull) O^J ^jLoatll aAA A-A-fu A (jA-uuail dbjUA-a 

^j^aJ ^jtull (J-abe-oll jXl^uh AJjljL<dl A-atxJl *jj ■ <all . ^d/lC'SH 

: C5-^ ^ W+J^ 

A - reg 
A - (HL) 

A - data8 
A - (IX+d) 

A - (IY+d) 

Ic. 7" 1-Ul A. 


CP reg 
CP (HL) 

CP data8 
CP (IX+d) 

CP (IY+d) 

-iLaC. Aaj 2 <__iAAj jjjj £e_dijj jJl ->g nd) c _ ufvi ^A Lijl JaaY 

A_dL]| _yijYl (_g 1c- A-lLat^ . bj£d LaS* AAjlill (jl (_yLiil 


c>- 


CP B 
CP 3FH 
CP (IY+9) 

A <Ja_ uudl dsl—JjUA-a £.-<a B (_!?»_-*-a>di dbjUAjO (JjSft _J-aY! (jjLLu) djA 

3FH A_ A jpjsll _jl dlubll ^c-a A (Ja-uloJI dbjpA <3 _^<aVi (j_)t *(] >uj 

^ .ill dub djbjivjj £-a A (Ja »«i<dl dsbjjA-o ^j_jtaam3 ddlull _yhH i Lat_$ 

. IY cJ> »»<dl dlujA a 21^) ‘bt-di IgJt^ic. 


4-5 AS* 

El04, E103, El02, E101, E100 dl2b dbj2v.a U^Ujj 

(j— c- jl—jJj (jl ^Ajlilt Q\ jLjc- 1 {_yic- E10A L2b]! ^ AAjTili ^ 

J (j (j-a (JliLal! IdA . ^j!lUaYI (jic- {J\ i oAaIj l ^Jjb 

. (_jY! ^ ja tgl.atjA CIiaj o_)Slilb (Jt >WiYt (JJ^ 3 1 -^a UJ*"^3 

4 _Ab_jla ('j-udAlLui^e (Jt 1 /itl iAgJ ^Jjjaill Lt-tA. ^ ^8 5^ 
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LaJj 




« *^>-0 AjIjS cJjlik t S^jSl^lL) (J\ u!tj>LS IX tj> »**il £-* 

■ HL gr jjM ojjSU^I jjo ^sjjiai) 



EOOO 

E001 

E002 E003 

E004 

E005 

E006 

E007 

E008 

E009 

EOOA 

EOOB 

EOOC 

EOOD 

EOOE 

EOOF 

E010 

E011 

E012 

E013 

E014 

E015 

E016 

E017 


LD A,00 
LD IX.E100 
LD A,(IX+0) 
ADDA, (IX+1), 
ADD A,(IX+2) 
ADD A,(IX+3) 
ADD A,(IX+4) 
LD (El00),A 


^ 5 iixjudV 1 


Jjmil l 



A<— 

—00 

\ 

/ 

IXe- 

E100 

_\ 

L _ 

A <— A+(IX+0) 

\ 

L _ 

A<— A+(IX+1) 


3Z 


A<—A+(IX+2) 

_ S 

/ __. 

A< —A+(lX+3) 

\ 

/ 

A<- A+(IX+4) 

V 

/ 

E10A« 

£-A 


J/ 


LLgjJl 


4JlL l_J “14 5 (J^-L (8 5^ (J^LS 


O-iJ 1 —«— 3 5-5 

5—iJ j—a!j| Uj^1uu> ^!j]1 cs^ 5 — 4 p ^ ^jbull c_K 

. Z80 4jual=j| t5 AiA*«Sfl 
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jS^l\ jl 6-5 

Jump Instructions 


A_i3 a Jj-all ~ya \ I <_JLljjj 1 1 JuiUj glU-ali (jl A-oLxl! a Jig. till 

^—lo ^LLJ! 2Jla^ i ^ ^ US ^Slj . -CLl^j g^Ujd! Jjt 

< ^.'^-i"'" <j2a-(Ja jl cjS!^-all <_pa*j tdUA (jSlj t a^C-lSll a^A <_glc JallaJl 

2 \vm * 4_ jUf^. ,Xiiu 2 )Ua tillxi t ^ d In j (jtS a-ictiil a^A <jlc ^ (._d)rui 

(jj_£j Ujlixi . dsl^aJl Qsa V JOc ji (2)^9 .iJC (2>* wS^C.^ 

_ £1 (j] 4jlc (jli 2 n »A 4jC.Ui.<3 4 jUc <_gi ojl^dl 2cnjJii LiSl^a iU-a gtllaual! 


ds^l j |j>}_5 £—oj -Sl£l! S j'_P^' 

Ji_ =1 cTn^nSi lijj c _)Ia3] i_y>0^ ^JUaJI ^jL D^*-® 0° 2jl_)=d! 

Q _ a 4c J)A-\ a g)C S^)Uc ^jjSjjaS g-aU^)jJl liA (JU t (jUsum (Ji-uU 

£-Ul jaS . Sjl^adl 4^.jJ «_ia|_jj glU^dl <jj UJUa 4jlgjVU t _ s _S] jili ^oljSjl 
2 j»U»i _jlaSl (j -4 0>i^)cvS t-^VU* <j2a*j __)j3jlij 4jLutll aOA ^JU^dl 

1_A_)ijJ 3—^1 <j_ a 4j2Aj dilUAj c ^aU^dl (J2)U. (jlfU Juijill 

: ^ US ^ j Z80 


Unconditional jump Ja$>uUd) >j& ffill 1~6~5 

^j\ _SgJl ^_Jj jLjijjjl 4-iUx-j ^1UJI Jbj_)jU _jac 4jUc (_§! jUiiS .Uc 

Z80 4=i-Jj_uill _>-»ljl (j-e JaSa .lixlj _^ai l^IUAj 1 jl Oj3 (_$) (jj-i Aj^aJS 

! _y*)il\ 1-lgJ 4-oljtll 2^)_gii-a\i j 4jUxli t> 

JP addr 

0 >sl— jIjc 4j 1J JiiSt f -o.uj addr ^juojj 1-U Juijj Ale 

m a _)j>iil 4ilc ^a addr (jljixJl liA Ale ^ec ^xja PC 

j,_aVI a^)S_uj ^_A oAa.1 j dltcU cU2)U Qa (jjSlL _y*$\ Ua (ji . JSjiSi! 

JP addr _>*Vi ^1. ^41 m U Oi * ^j addr u^“'j 

f'—*Vi t_5—J] j^' <j^ • uiUJi ^Jj ojSj ^oUjJi ^gi e uS?i oj% 

—ll jAj AiJJ (Jjl ^aU^)jli (2)-a _9^J 0° gj^Aun 

^—i] jikil ^IS Uj U! . 4 J] f^P* 1 J- 4 ^^ dP addr 3^ _>*' OH 

(_g—2lij Infinite loop 3—jjtgjriUl 2 —al=JU ^ uu U diii (j 0 g iUm 4 jla »■ aiU . i l 
4 iLajd (3 SJj 4iaJ_)i. (jjjJ (8 4) (JSjjj . 4jI^JVU U-Xlili gdUjcJl ^aUiAiu 

. j^-oUS? i l^-C ^3 j Jb JjCi 
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Conditional jump )a^i 2~6~5 


LiT 


JLU 


(j—i=>Jj 15] V] 3&S1 jCh 3 I 3 ^ 3'® £^3^1 15a ^ Ajli jajjiVI 

iill ^jljlill i_S^ ®»\dn 2 txU_)Jl 3 ^ 1 3 3"^1 15a i ^~=^y 131 L»l i (j^-» 


^^ic. Ldlj 3^1 -^ 3 J3"* ui ’ *3"*E-® 3»Sl 3®1 >ixJ j_s5Il 3**50 -\4il U) 

3^- i Uaj^jjLc 3^31! (J »•> . ' 3^ -^-*-® «^ilSu>JL> i SR- *Utadl (Js»-uija <3^^ ^^Sll 

3 I t ~’.\ .i-fr . l^A j <3Lui 4%jmll 3 3 ^* uW 4jjuao j! tjix^a Aaylil! 33 ^ 

Ja^JoiSi jaAiiiiU y HC ^ -it- ^i l (J-aA.ll ^1x2. _jA j l ^ - L a AaIj j»^Lcl A ,mi*-s tilliA 
Jaj)j—^Lall 3 &I! 3 -aljl c _ s -3 3 ) 3 ^-®^ a^&l ^Q d j A 3 li 3^1 l^tjlaC. 


: Jjl-S 


ZF=1 

JP Z,addr 

1 jLua A^ujoil diil£ lil 3aal 

ZF=0 

JP NZ,addr 

I^Lt^a dim! A -\ jujj) ClulS ii! 3^1 

SF=1 

JP M,addr 

4j!Lu! 4_a3iill CliilS 15] 3^1 

SF=0 

JP P,addr 

4-a-x j-a Aa uTill diiLS 15] 3*al 

CF=1 

JP C,addr 

lU^. tilUA 3IS 15] 3a5l 

CF=0 

JP NC,addr 

( 3 -oa. iiltiA 3^i {*1 l^ 1 ] 3 ^^ 

PF=1 

JP PE,addr 

^>i 3 3 ^' 

PF=0 

JP PO,addr 

cliilS 15] 3ial 

(JiLaj 4-hjjVI ^!!!^c-Sf! 

3 ^ ^Ic. (J5J Ifcia 3 luj 

t AijLaJ 3 - 0 I 3 VI JAO 3 I l5.~sV 


£.-1 *j . I-IaI 3 jS l^ii-ta f]*Jl 15 a lgy3 33^ U 1 dJ^i <3^ 

op code j—-®Vl e>jL& ^ SaaIj dslliU ti 3 * 3 j£u 3*3 3 *ljVI °3a 


3 _aSll 30 I l^yic. 1 afr ji'm < 3^5 AaJU.I 1 3 ] • ^J] 3^311 3',i 1,u <_s3Jl 3 I 3 A*]] 3t3i1j 

j~ alj! 3 * jJ (_$] cJjSj 3 ! (Jj 3 <ili <lU31j <, 1 $-? ojjjtj AaJU 3=0 cs^ 

^g- lrt, j- j^j 3iSll jJy 3*S/I c_U Iaia o» 3-ij 3 ' 3 ^' 

. y f i 3^ vi 


Relative lump L ^-^> j&M 3-6-5 

3_asllj _uuli 3aSli Jila Z 80 gJUt-all 3.1I Aa.11* 3^1 c>® (-53^ ^Ijjl t^LiA 

lg ^-13JVI o^a 3c. td3iiw»j I jJL * 4 oc.jill g-*!3^ 

. (^UAj 4-ucali». 3 jj-<a 3 f^k (Jj-n^ xS S 3 L 

5-5 JMa 

0 j^, pS ^VL® ^J 3 i 3 *iu 3 } El 00 cjjUl 13 % W-®Ujj 

^aii_U. Lliili |i]j B Jauui 3 ll uyi 1 ^.!j 1 .^ 3 :ic, ^ ^ 
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4j(_i J ^jlJo.) 4-i^.^-a Cjull 151 j B tJakjjuJl LS* 0i& £*-* 

A _jLl Ja_.ViaMmj ^c-aL^jiil I.Agl - L . LA a (_j-UJ ^Loili (Jjuasl! ^9~”4^ 

. ^9—5^ j^S Lai Z80 4 •y^l^juilL 4-iu<atiLlt ■" »»S?' Mjtlj g-aL^ill 


E000 E001 E002 

LD HL,E100 

E003 E004 

LD A,00 

E005 ADD 

A,(HL) 

E006 E007 E008 

JP NZ,EOOE 

E009 EOOA 

LD B,01 

EOOB EOOC EOOD 

JPEOOO 

EOOE EOOF E010 

JPP,E016 

E011 E012 

LD B,02 

E013 E014 E015 

JPEOOO 

E016 E017 

LD B,04 

E018 E019 E01A 

JPEOOO 


5 — 5 cJ^Li! ^_aL^j (9 — 5) (Jl»5 


^L-4«u6U 4- A fr. A 7-5 

Clilji _ ui J _J_9^J A_o^-/s IaLI^o oJu^._jll 4 Ag all 

_* c*ll-iA <jli JaaJl j j j 1 1 -vl ^}13^ ‘ 4. "nl L> 4 Jl1 j\ 4_uLj dj|^}Lui ^J| ^g-LajjiVl 

j _2jj!ij &5 a O^' 1$J ^Lsil 

all oh& cJjLj ^jLuJ! J^ill 7~4 f'3^' • Cy* 4j1c- 

\—aJ ,,-ll , ^LajuaVI Aii ^j^aljjl (J-a .^*1 LS I ^J» w ^ *4 jlaft LJojI (Jjl-Ij 


al ^»lg_ 


\ A p 1 


1_iA f Jj -y I' |5a _)^}lj (ji LjI-S dUil t &5 a ^Jc. ^jliAxuVl c_s^jijj 

(Jjjljjill jLdc'i/S ^ ia-Vl £-a j^jLmi) (Jj^aail ^ 4TiatPwl_^aj p^jlall (J±^J (jUj 
• 8085 4 ^jjLliij Z80 4-^j_^juiilj A i^l'iviS LS i.Lx-mVI dsl^Ljj ^ Lentil 

£'>VL J^JV' J-'jI 8-5 
Input Output Instructions 

1^-Ii.l J> CllLa^jix^ali t_Julj ^cJLt^ail 4jvJ_^-uj ^a^jj ( Lil LjI_J ^jVl 

j (jlij 1 (jnlailj e_)115il (J'N.j.tia j_g| (j-aj ^=A (J^juLa ^ij {J^->Jia 
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i 4-*j}bulIl o3A bj 2bLa 4jujb5 ^.Ic- 'Lo^Le.a _)g Iri.i <--4jS if$\ 

Jj) . (ji—loll (Jjim ^glo ^c_ljLLo 4 _=».j^ (J^Lk ^j*a ^Ibt-aJl ^gJl 4_a^ji*-a (Jk..Vl 4. .41^ jl 

-idi ^glill 4-liLa*}/ I ,_jja 3-pJtll Jj-a ^jollfLo (jl^uatj (_pa_)*j| 4_uibu >jj ^JjtLall 4ja._^I 

^—a J-liia (3*1 ^dtll ^iLt-ai! ^A=kJjjjJ La-U^a. . (jLkJsVIj djbLaC- 

^gJ) 4 . 2 ^ 3 .} (Jlkul Qa Ai)H 4jli S^l^aJl 4^.33 !)bLa 3 $blj 4jC-Lu-a 4 jL&c. 

^JLx-all 3 I 3 I 15] 1^11 i i3ijjl] 4_jjjil_Lail ^3 IgjuJajj t g'ibg'i 3xj ^list-oil 

03 I-*3] 3 _kj 4_j\i ^)lij] <__s_jjJa jj! «LiC.llt-oJl 4-iLmJ| 4akj3 £33 

i_iAJj- ui _}\g.=kU 4 .ij,i i L1a S 1 ^^3 Ligjj 3kj}j ^l^)i.J ^ \\* 

3 - a ^ -lu cJLkj’jM dibbiC- ixp . 3 I . Lui^i. jl LLkjj) jjlS 4-lJj 

^— n i Su buiu djbl 3 J! o3A £-A (J-abslillj (JlkJS^l dibl^U LS "*^lU La (J^Lk 


a lg_Lu_taj 2 4jb£b<; dlbljfJl e3gJ ^gjI pluJb 3 <alk '. jj-iAJuiS ^il 

3 —k^l * * asi 1 j 4 <U)i f. Li jjJ ^315 Jj_*n3 ^3 (Jii-aijJb 4 jlhjALui p m^ll I 3 A 3 ^cJLx_<i]l 
13—4> ^3 L1u>!j3 £- 3 x^ 33 * j& j <d)b| 3 JI e3A £-a (J-alxUll ^cibtxJi 'Li-a^jj 4 jSj^ 3 A 
3 1 l3gJ SJ1 Luj1_j3 ^3 (jJajfiintij iil]3j 4_u«alkii _ya\j$\ ^jt jj3lui c*1uj>. £.^awj| 

output port 1 j—^) 4 —jI^jj input port JLk^J 4 jI_^j JaVl t _ 5 ic- 4 j 3 J jlUl 
. .g^al^Jl 4_jtli£>j t_jjj3!i3i ^g3 4^a3-k“n»n _)J^3 ^jjLua^a 


Input Instructions Jti^Sn >al1~8~5 

Z A I ^)-aV 4jal*Jl 0^) J) .> /->l i 

IN A, no 

A (J> m<all _ no. dlLlj'-. A 

JI — k.3b j _oVI ^j'iijaij t (J^jI Lg -i » ^ a . j Input 4^i5L] jL-aiki ,_gA IN 

(jl ■ A (J> “'•» (j5) no. 4 j 1 _jj ^gic- oJja.-jjall 

^-aj^ix^ail (JSj bury A \c- Lcjlj _J-aV I I^J (Jlk.3^/1 4 j1aC- 

a^)3 _ ui ^gA o3^.lj l dub CJ^ 4 I^A . ^)k! (jl^-a (_g1 

4 _ ila 1 5 U Vi j , lg-*-a (JjaLtllll ^5 ->jlm l op code 

s 2 ^(j^u 4i1 (j^3 4Xal£ dub tJ*-^y ^jlJjil J {j! balUa 

j2kj| . FFH ja3j ^1 3^1 00H 3 JI c> 1-^ JUjI ^1 ^ 256= 

S_J _iSlua ^jp- 43j_)Ja tdbA . ;Jj_ia3]i 1 3A 4jlg_s ^3 3 ^al 3 V ^ 3 <»S ?1 I^A 

I ^gjbllfi IgJ ^babtii Sjj-^allj (jLkj^J dab !jj £-a {JaLsjII 

IN reg,(C) 

reg ck»-wudl ^-C l )> > »^ il ^ cJLk .3 Vl 

tg_*3j ^glil Jlk-jVI %-}\_}} (_ 5 ^ *3^ak_^all <Jlk3b _^aS/i I^A ^ 3 ^*" 

aj_Aj ^Jbc^ali dxA ~y >aa (J 'S mi o (_$I (3^^ TGg ^gJ] C cJt* M,, °^ <_5^ 

. 8085 ^JU-aII Sjjaa .JA t j£j iLulaC. SJxa 
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Output Instruction ja&t ±a\ $\ 2~~8~5 

l (^A 4 ^l*J| $ J J . H->\ | 


OUT no ,A 

no. ^j _A 

J—J)l I 13A ^jluaj t £ J=».] t5 I»J <^1 Output jlt-aia.1 ^A OUT C-Ua. 
. no. lg—j ts^j A 

f—L) C5-* C5J-=^'j S_^£jjj (_^A £3^.1 j dilb.^l (Ji_ub l k J-»j| ^aS/l ilkA 

256 =S 2 £-_a (J-aLtlll .F 0 ^ l3g-J 4il3 tSlS2J_j C IgJtA lI>sL*j 1| 3!^al! 4 j!^j11 

Jjiil ^LjUl . FFH j»5j Ui^l) 00H Ailj3l t> Iajj £r!3 Jjj 

t ^A l l3gl S^iSUa 


OUT (C),reg 

C cJ>*»a 11 ^ l g < a\ j (jjJ! _reg (_)>*>i.ali dabjl^a 

(_g\ (JlljQJ reg cJt> fcu^a.ll ^3 S3_^^_jjall ^aj ^lx d ol l ^a^fl 13A ^j3jjo) C^MJk 

_ajiaII ^_ a 1 g Aj j^gjll Jj *ux> (Jsvjjia 


• C 


,L_£I 



6~5 Jti* 

C (JlAaLLLall Ajlr- ^jLua-all .w l ^3 ^-Lij| Jai. LLaI ^ji jjJbjjiiibJ 

_1c- 4_u^)g£ 4 j JsliI ^lnr*ia 4_u jjlJj 4 jl~k ^JaiL gcaia (JS, (jla ^jj*1| 

OOH ^ 3^J cB-4 —jI_jJ u —3 0 ^ —3j dijll ^^ic- 4_iLkli o3A 

^ 1 J _ik.*^ 4 _j|^le. 33*11 £-^xj_j Clil Vnall aAA 3 *J ^aU_jj 4 j\jS jA 

1— j - ^u -gajj U—uj j q\1±u (^jLjiII Ji ^ial l (l2 — 4 j 11“4) ^K>« . OOH j 
. (lO—5) <_K >* (_g3 La£ 4j3tc.J <**<*<* ^-olj^jll La! ( (Jlial! t^g.l Jalai-aj 


JA\ j! AC-A 9“5 

Logic Instructions 


XOR, (—l!_jLa*ll u _A Ig_J ^aLlSlI ZBO ^l l* ^a l l ^jl-Uun ^Uli AjSlaLal! dllAoJtll 

sj! C5— ~y~ Aal*ll ajjjL-all Q^ajxji liA ( _ g3j£jjji j NOT, OR, AND 
1—U>^3 La^ . (Ji-aall j~Jl 4j%lall _>-aljVl ^ tgH*^».l^aJ p-^jUlt ^jZu 

Ua ulaII (j!j 3 jV 4AjLwiT5kl! CjLiLa*i! (_^-a IgliLa 4^SlajuJll dslTxutll ^jl3 liLuj 

, A (J-vuja\l ^ 4 >jTv>l | jj! LaS lg^3 la jb A 
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LD B,00; ^Iac. B 

LD C,00; l ^ c- £^p -l u) j^HJl j>Sj ^g Jl^j C 

HERE1: IN A,00 ; A J=^]l Jj JIAjVI aJjj S*l jS 
CP 00 ; j iuai SjUj'yi <j_jlLo 

JP Z,HERE1; AiI=Jl 0 j>* >1^ S jLiSVI J ULL 

INC B; B d>c- £jL3i)M t—Aic. 

HERE2: IN A,00; SjUtt! J cJ J^ ^ 

CP 01 

JP Z,HERE2 

OUT (C),B ; 00 gd ^Lw cs^ 0 ® diLji*-a 

JP HERE1 ; Saja^*. A>Aa.n 1 \LJ AjI jliH 

6 — 5 (l0 — 5) 


tj Sioili (Ja.~vI|j aIc. lAC. La ^gic- A^HKiaII c*LLxll 

_C. ^g^j-caiil (Ja-v\I j (J-ft-vll jjY A-xSlaLa AjLiC. (_gl Axj LajL 


A a&lu /dl CjbLjJl 


f-a 


: AND AjLajtl! ^®ljV aA*JI ojjj-oJI 

AND reg 

A l4^a!I< -A AND reg 

AND (HL) 

A cI^-ula] 1 <;-A (J ~> mol l AND (HL) 

AND data8 

A Jauaui3l<-A J^juia]| AND data8 

AND (IX+d) 

A <— A J=^J! AND (IX+d) 

AND (IY+d) 

A A J^oilAND (IY+d) 

: U£ XOR j OR ><»l jV ^Ui! i 1 ^ u^J %>*' <_>"*+! 

OR reg 
OR (HL) 

OR data8 
OR (IX+d) 
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OR (IY+d) 

XOR reg 
XOR (HL) 

XOR data8 
XOR (IX+d) 

XOR (IY+d) 

^-5i JS, «_% A ^gic. Vj (J Y ^ j NOT <^1Ua 

I 4-dxJl ftjj > «t11j ( (^j tJSj 

CPL 

A J> ui<dt ^-A (Ja-uudl (jafU 

A_a^ptjdl _jSSl rt~i AjLoC. sdUAj) (_£ ^alaii AjLiC. ^ AjLcjlII a A4> 

: JttlS 

C_g.iU.Sn ^-alLail + 1 = ^Lull ^alLali 
: < _ S A 4^aUll 4jjjj-<aj ^UjJI ^jULd! 'LjLoaj __>x] sdli&j 

NEG 

A (J> »>idl <;-A in <il\ ^ULdl 

j_A I_«£ £._AjuealA AaaA) ^UjII (jj 

. cjtfSJI AA 4 I ^ 1 %j ^ cJ u^-% ^ j_%4 

jj _1c. Z80 Aak-J_jjuill j-oijl fda* a! n ^2a^*Il ^9 li-igjj| A3 QjSj LiA ^ij 

11 —5^ (JlS_ u»SH ^_3 US dilc .a Sj^jusa ^3 Vj! ^aljS?l o-U ^_ya_yixxa LajJ 

. ( 21 - 5 ) JSJ; ^ US u=J Uujj ^ (20-5 
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(IX+d) 3 . ^ dd ill* ij DD <■ im cisi ^Lu* ^ 

(IY+d),. j^i^i (_^L«s ig.l^/a dd FD i!i&» 

data8 j _^Vi <> e^ut i*j xx 


LD 

mam 

mmm 

Ena 

Kfl 

kM 

ftgWi 

(addr) 

ED4B 

adr 

ED5B 

adr 

2A 

adr 

ED7B 

adr 

DD2A 

adr 

FD2A 

adr 

datal6 

01 

datl6 

11 

datl6 

21 

datl6 

31 

dat!6 

DD21 

dat!6 

FD21 

datl6 






SR 

BC 

DE 

HL 

IX 

1Y 

PUSH 

F5 

C5 

D5 

E5 

DDE5 

FDE5 

POP 

FI 

Cl 

D1 

El 

DDE1 

FDE1 


Z80 julLm (JliuYI ^aljl ^11 5j {J^- 1 ^ 
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EX DE,HL 

EB 

EX (sp),HL 

E3 

EX (SP),IX 

DDE3 

EX (SP)JY 

FDE3 

EX SR, SRI 

08 

EXX 

D9 


Jhaui^i a&ja-\a (l2~5) 



ADD A, 

ADC A, 

SUB 

SBC A, 

INC 

DEC 

CP 

A 

87 

8F 

97 

9F 

3C 

3D 

BF 

B 

80 

88 

90 

98 

04 

05 

B8 

C 

00 
>— l 

89 

91 

99 

OC 

OD 

B9 

D 

82 

8A 

92 

9A 

14 

15 

BA 

E 

83 

SB 

93 

9B 

1C 

ID 

BB 

H 

84 

8C 

94 

9C 

24 

25 

BC 

L 

85 

8D 

95 

9D 

2C 

2D 

ESMl 

■tuna 

86 

8E 

96 

9E 

34 

35 

BE 

data8 

C6 

CE 

D6 

DE 



FE 


XX 

XX 

XX 

XX 



XX 

(IX+d) 

DD 

DD 

DD 

DD 

DD 

DD 

DD 


86 

8E 

96 

9E 

34 

35 

BE 


dd 

dd 

dd 

dd 

dd 

dd 

dd 

(IY+d) 

FD 

FD 

FD 

FD 

FD 

FD 

FD 


86 

8E 

96 

9E 

34 

35 

BE 


dd 

dd 

dd 

dd 

dd 

dd 

dd 


C_jt tu~^ll 4_C- JjA~\ jrt ^13 5) juj 
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data8 


AND 

OR 

XOR 

A7 

B7 

AF 

AO 

BO 

A8 

AT 

B1 

A9 

A2 

B2 

AA 

A3 

B3 

AB 

A4 

B4 

AC 

A5 

B5 

AD 

A6 

B6 

AE 

E6xx 

F6xx 

EExx 

DDA6dd 

DDB6dd 

DDAEdd 

FDA6dd 

FDB6dd 

FDAEdd 


CPL 

NEG 

CCF 

SCF 

2F 

ED44 

3F 

37 


(jpaLail _ya\ (14-5) (Jii 



Aim hi.. 

ADC IIL, 

SBC IIL, 

ADD IX. 

ADD IY, 

INC 

DKC 

BC 

09 

ED 

ED 

DD 

FD 

03 

OB 



4A 

42 

09 

09 



DE 

19 

ED 

ED 

DD 

FD 

13 

IB 



5A 

52 

19 

19 



HL 

29 

ED 

ED 



23 

2B 



6A 

62 





SP 

39 

ED 

ED 

DD39 

FD 

33 

3B 



7A 

72 


39 



IX 




DD 


DD 

DD 





29 


23 

2B 

IY 





FD 

FD 

FD 






29 

23 

2B 


C'D l-*. ,11^ ^-1 Jjl ^gio 'LyLuO. ( 15 — 5 ) <J£j3 
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JP 

IH 

JP 

NZ 

JP 

C 

JP 

NC 

JP 

M 

JP 

p 

JP 

PE 

JP 

PO 

C3 

CA 

C2 

DA 

D2 

FA 

F2 

EA 

E2 

XX 

XX 

XX 

XX 

XX 

XX 

XX 

XX 

XX 

XX 

XX 

XX 

XX 

XX 

XX 

XX 

XX 

XX 


JR 

JR Z 

JR NZ 

JR C 

JR NC 

18xx 

28xx 

20xx 

38xx 

30xx 


CALL addr 

CDxxxx 

CALL Z,addr 

CCxxxx 

CALL NZ,addr 

C4xxxx 

CALL C,addr 

DCxxxx 

CALL NC,addr 

D4xxxx 

CALL M,addr 

FCxxxx 

CALL P,addr 

F4xxxx 

CALL PE,addr 

ECxxxx 

CALL PO,addr 

E4xxxx 


RET 

C9 

RETZ 

C8 

RET NZ 

CO 

RETC 

D8 

RET NC 

DO 

RET M 

F8 

RET P 

FO 

RET PE 

E8 

RET PO 

EO 


ji£]l jlxM CjjIj (jijjl <JLoj XXXX 

(_g^ 4_sJj 3^^ pJAui t_$33l ^jl eJL2».lj CLsjLj (JiLaJ XX 


jztis j-aiji A^j >^> - o (l6~5) 
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jl ^gi b ^j j s a ^ ' f^c- ci*^ BIT b,sss j^N I 


sss ojSlal! 


BIT 

o. 


2, 

3, 

4, 

5, 

6, 

7, 

A 

CB 

CB 

CB 

CB 

CB 

CB 

CB 

CB 


47 

4F 

57 

5F 

67 

6F 

77 

7F 

B 

CB 

CB 

CB 

CB 

CB 

CB 

CB 

CB 


40 

48 

50 

58 

60 

68 

70 

78 

C 

CB 

CB 

CB 

CB 

CB 

CB 

CB 

CB 


41 

49 

51 

59 

61 

69 

71 

79 

D 

CB 

CB 

CB 

CB 

CB 

CB 

CB 

CB 


42 

4A 

52 

5A 

62 

6A 

72 

7A 

E 

CB 

CB 

"CB 

CB 

CB 

CB 

CB 

CB 


43 

4B 

53 

5B 

63 

6B 

73 

7B 

H 

CB 

CB 

CB 

CB 

CB 

CB 

CB 

CB 


44 

4C 

54 

5C 

64 

6C 

74 

7C 

L 

CB 

CB 

CB 

CB 

CB 

CB 

CB 

CB 


45 

4D 

55 

5D 

65 

6D 

75 

7D 

(HL) 

CB 

CB 

CB 

CB 

CB 

CB 

CB 

CB 


46 

4E 

56 

5E 

66 

6E 

76 

7E 

(IX+d) 

DD 

DD 

DD 

DD 

DD 

DD 

DD 

DD 


CB 

CB 

CB 

CB 

CB 

CB 

CB 

CB 


d46 

d4E 

d56 

d5E 

d66 

d6E 

d76 

d7E 

(lY+d) 

FD 

FD 

FD 

FD 

FD 

FD 

FD 

FD 


CB 

CB 

CB 

CB 

CB 

CB 

CB 

CB 


d46 

d4E 

d56 

d5E 

d66 

d6E 

d76 

d7E 


j oli t> cjj RESET j SET j jUi.1 jh^ (l7~5) 
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cSjLuu SSS J u* b Jatau 


SET 


CB 

C7 


B CB 



(HL) CB 
C6 


aY+d) FD 


CF D7 


C8 DO 


CE D6 


CB CB CB CB CB 


E7 | EF 


CB CB CB CB CB 


EO E8 


CB CB CB CB CB CB 

Cl C9 D1 D9 El E9 


CB CB CB CB CB CB 

C2 CA D2 DA E2 EA 


CB CB CB CB CB CB 

C3 CB D3 DB E3 EB 


H CB CB CB CB CB CB 

C4 CC D4 DC E4 EC 


CB CB CB CB CB CB 

C5 CD D5 DD E5 ED 


CB CB CB CB CB 


E6 EE 


(IX+d) DD DD DD DD DD DD 

CB CB CB CB CB CB 

dC6 dCE dD6 dDE dE6 dEE 


FD FD FD FD FD 


SET b,sss j-Yi 


7, 


CB CB 
F7 FF 


CB CB 
FO F8 


CB CB 
FI F9 


CB CB 
F2 FA 


CB CB 
F3 FB 


CB CB 
F4 FC 


CB CB 
F5 FD 


CB CB 
F6 FE 


CB CB CB CB CB CB 

dC6 dCE dD6 dDE dE6 dEE 


ji (Ja, ».u<a dlllL jjjs diJ RESET J SET J 4x>J<a-N n 



( 17 - 5 ) ^13 

























































(HL) 


j&m ^ jUuj sss SjSlil! j\ b fSj CjaSI Jxaj RES b,sss ><&t 


RES 


CB CB CB CB CB CB 

87 8F 97 9F A7 AF 


CB CB CB CB CB CB 
80 88 90 98 . AO A8 


CB CB CB CB CB 
81 89 91 99 A1 


D CB CB CB CB CB 


CB 


8A 


CB CB CB 
83 8B 93 


CB CB CB CB CB 
84 8C 94 9C A4 


92 9A A2 AA 


CB CB CB 
9B A3 AB 


CB CB 
A4 AC 


(IY+d) FD 


CB CB CB CB CB CB 

85 8D 95 9D A5 AD 


CB CB CB CB CB CB 

86 8E 96 9E A6 AE 


(lX+d) DD DD DD DD DD 

CB CB CB CB CB 

d86 d8E d96 d9E dA6 



FD FD FD FD FD 


CB CB CB CB CB CB 

d86 d8E d96 d9E dA6 dAE 


^1 diUj (jja du RESET j SET j 


CB 

CB 

B7 

BF 

CB 

CB 

BO 

B8 

CB 

CB 

B1 

B9 

CB 

CB 

B2 

BA 

CB 

CB 

B3 

BB 

CB 

CB 

B4 

BC 

CB 

CB 

B5 

BD 

CB 

CB 

B6 

BE 

DD 

DD 

CB 

CB 

dB6 

dBE 

FD 

FD 

CB 

CB 

dB6 

dBE 


(17-5) 
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SZ31 

RRC 

RL 

RR 

SLA 

SRA 

SRL 

A 

CB 

CB 

CB 

CB 

CB 

CB 

CB 


07 

OF 

17 

IF 

27 

2F 

3F 

6 

CB 

CB 

CB 

CB 

CB 

CB 

CB 


00 

08 

10 

18 

20 

28 

38 

C 

CB 

CB 

CB 

CB 

CB 

CB 

CB 


01 

09 

11 

19 

21 

29 

39 

D 

CB 

CB 

CB 

CB 

CB 

CB 

CB 


02 

0A 

12 

1A 

22 

2A 

3A 

E 

CB 

CB 

CB 

CB 

CB 

CB 

CB 


03 

OB 

13 

IB 

23 

2B 

3B 

H 

CB 

CB 

CB 

CB 

CB 

CB 

CB 


04 

OC 

14 

1C 

24 

2C 

3C 

L 

CB 

CB 

CB 

CB 

CB 

CB 

CB 


05 

OD 

15 

ID 

25 

2D 

3D 

(HL) 

CB 

CB 

CB 

CB 

CB 

CB 

CB 


06 

OE 

16 

IE 

26 

2E 

3E 

(IX+d) 

DD 

DD 

DD 

DD 

DD 

DD 

DD 


CB 

CB 

CB 

CB 

CB 

CB 

CB 


d06 

dOE 

dl6 

dlE 

d26 

d2E 

d3E 

(lY+d) 

FD 

FD 

FD 

FD 

FD 

FD 

FD 


CB 

CB 

CB 

CB 

CB 

CB 

CB 


d06 

dOE 

dl6 

dlE 

d26 

d2E 

d3E 


Wq°[ A ( J> h'aI I jl 


RRA 

RLA 

RRCA 

RLCA 

IF 

17 

OF 

07 


uOj^J *L=JjVl (l8 - 5) c&*jj 
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IN 

A, 

B, 

c. 

D, 

E, 

H, 

L, 

Port No. 

D8xx 

— 

— 

— 

— 

— 

— 

(C) 

ED78 

ED40 

ED48 

ED50 

ED58 

ED60 

ED68 


OUT 

Port No., 

(C), 

A 

D3xx 

ED79 

B 

— 

ED41 

C 

— 

ED49 

D 

— 

ED51 

E 

— 

ED59 

H 

— 

ED61 

L 

— 

ED69 


lJ^V' (19-5) 


No Operation, NOP a^ 'i 

00 

HALT <—o3>i 

76 

Disable Interrupt, DI ^LLiLJi 

F3 

Enable Interrupt, El 

FB 

IMO J3j^a 4-j*Jaliai! 4-11^* JoUJJj 

ED46 

IJvl 1 4 <La 1S AjLsk. JnhaP 

ED56 

IK42 4 tt-Inliball 4jl_2w Jn 1 Ajj 

ED5E 


Aii^iLa _^aljl A-C- (2Q—5) (j 5 Lui 


JS_uj . AjuUjJIj Z80 glbtjall Ja\ jSn CjlCjASJi ^xAl f j>>» ) a^A dul£ 

A - Ll*j La jp. eJuj £-a b^ji UuJj "tu ^ 3_=ojJi]| J* Ijl £-!*=>. (_£ji^ (2I“5) 

'ij-Zm a jL^J ^ ^ j) t^l l>lj^ jJ JS 

a^}2_uill bAA j*a j-a5 S_^Ajj! tiU^S j _^-ai cJSj e, \!^’' ' .J 

^_a j-alj^i a^LL <L*abkll LjUaa.!)La]l jlail . J* aS/l CjllL AAG ^lliluil 

. (J^jjill lAA Ajlgj 
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ADC A,re 


ADC A,data8 


l nif.T<rg. M 

EUSGUTHHI 


ADD A,reg 




ADD A,data8 


iriin»TiW«K< 


ADD HL, 


\ mnm 


AND data8 


AND (IY+d 


AND (IX+d) 


BIT b,reg 


BIT b,(HL) 


BIT b,(IY+d) 


BIT b,(K+d) 


CALL addr 


CALL C,addr 


CALL M,addr 


CALL NC,addr 


CALL NZ.addr 


CALL P,addr 


CALL PE.addr 


CALL PO,addr 


CALL Z.addr 


CCF 


CP reg 


CP (HL) 


CP const 


CP (IX+d) 


I CPL 


15 


PCYHC 


P CY HC 


PCYHC 


P CY HC 


SP CY HC 


- - CY - 


SP CY HC 


SP CY HC 




1 _ 

j7? 

PCYHC 

1 19 

l 


SP CY HC 


IS 


SP 0 0 


POO 


POO 


POO 


POO 




\7Z 


PCYHC 


PCYHC 


ZSP CY HC 


P CY HC 


PCYHC 


llOOOlsss 


8E 


D 8E dd 


D 8E dd 


lOOOOsss 


86 


D 88 dd 


D 86 dd 


Biska&l l 

■Esfeni 

SH2ES3 


msm\ 

nsEil 




15 


r mm \ 

mim 


ni 


m 


lOlOOxxx 


LA6 


E6 data8 


D A6 dd 


D A6 dd 


\mssm 


n 


A AND (IY+d) 



WrflgllMKCTU 


ZF —reg ui b ciult tJJ Sc. 


IY+D) ^ b end! ,jA: 



17 


10/17 


10/17 


10/17 


10/17 


10/17 


10/17 


10/17 


10/17 


4 


4 


7 


7 


19 


19 


CD addr 


DC addr 


FC addr 


D4 addr 


C4 addr 


F4 addr 


C addr 


4 addr 


1011 lsss 


E 


FE data8 


D BE dataS 


2F 




3 » ^1*) pi A} 


l=SjLi) 


p. i< 


.v t 
*1, 


piAi 




l-uAu 1 ) 




] cn 



(jAttl 

A - reg 


A - (11L) 


A - const 

iijlL 

A - (IY+d) 


A - (IX+d) 



/\ > »i rtti ^i&ri I 
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INC (HL) 


INC (IY+d) 
INC (IX+d) 


, S P - IIC 


S P - HC 


16/21 ED BA 
4 OOdddlOO 


3d 


19 |FD 34 dd 


19 |DD 34 dd 


(I 


(IX+d)- 


(EX+d) + 1 | 
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INC IY 


INC DC 

- 


OxxOOll 


D 23 


D 23 


+ 1 


IY+ 1 


JP addr 


JP(HL) 


JP(IX) 


JP(IY) 


JP Z 5 addr 


JP NZ.addr 


JP C.addr 


JP NC.addr 


JP PO,addr 


JP PE,addr 


JP P,addr 


JP M,addr 


JR dd 


JR Z,dd 


JR NZ,dd 


JR C,dd 


JR NC,dd 


LD regl,reg2 


LD reg,data8 


LD reg,(IY+d) 


LD reg,(lX+d) 


LD (IY+d),reg 


LD (DC+d),re 


LD (HL),dala8 


LD (IY+d),data8 


LD (LX+d),data8 


LD A,(addr) 


LD (addr),A 


LD (addrLBC 


LD (addr),DE 


LD (addr),HL 


LD (addr),IY 


LD (addr),SP 


LD (BC),A 


LD (DF.),A 


D A,I 




|C3 addr 


9 


pD E9 


h?D E9 


CA addr 


pA addr 


2 addr 


2 addr 


addr 


FA addr 


18 dd 


28 dd 


20 dd 


38 dd 


30 dd 


Oldddsss 


Oldddl10 


01 llOsss 


lldddllO data8 


FD Oldddl 10 dd 


DD Oldddl 10 dd 


FD OlllOsss dd 


DD Oil lOsss dd 


36 dala8 


FD 36 dd dala8 


DD 36 dd dataS 


BA addr 


32 addr 


ED 43 addr 


ED 53 addr 


22 addr 


DD 22 addr 


FD 22 addr 


ED 73 addr 


OA 


1A 


02 


12 


ED 57 




jii 


HL cjj Jjic. ^J) Jaa 


IX Jt tfjle J\ jiS 


IY cj J 




0=”_^4 > 


0=uAu4 


1-iAfc 


0—SjLil 


1 — 


_jAC. Jili 


Z—1 JS3 


Z—0 iaj_)Aa (jiud _)sa 


CY— jsS 


CY—0ij_>iLa (jJjJ jii 


1 * 


JqjjAa 


\ j* 

W « .l A 

jiS 

Ja 





jia 


addr <r~ E addr+1 <— D 


ddr<~ SP/L addr+l<- SP/H 


DE) 


A 
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LD 

A,R 

LD 

R,A 

LD 

rp.data 16 

LD 

IX,dala 16 

LD 

rp,(addr) 

LD 

HI„(addr) 

LD 

IX,(addr) 

LD 

IY,(addr) 


LD SIM I 


ESeEjaEj 


LDS1UY 


L!>l 


l.DIR 


LDDR 


lKBn 


20 


16 QAaddf 


20 DD 2A addr 


(addr+1)—>13 (addr)->C 


(addr+1) —(addr) -^-L 


Z S P - 


ESP- - 


20 FD 2A addr 


16 F9 


10 DD 1*9 


10 FD F9 


16 FD AO 


21/16 FD BO 


16 ED AB 


21/16 FD BB 


[>F<g -DE+i <HL)_^,(DF) 
IIL<—HL+1 
BC<— BC-1 


BC=0 Ji JjL-» >.*Sfl o-si 


DF.<£-DE-1 (ITL) —>(DF 
BC <~BC-1 HL<— HL-1 


BC—0 jjiYI <>dj 


OR dataH 


OR (IX+d) 


OUT (no.),A 


OUT (C),rc 


OUTI 


OT1R 


OUTD 


OTDR 


PUSH rp 


PUSH IY 


PUSH IX 


POP rp 


POP IY 


POP IX 


FD 44 


00 


No operation lL«s 


\l 


,SP0 0 


,SP0 0 


,SP0 0 


101 lOsss 


7 135 


F6 dala8 


19 FD B6 dd 


19 DD B6 dd 


11 P3 no.8 


12 EDOJsssOOl 


16 ED A3 


16/21 


16 EDA8 


16/21 EDB8 


A<-A OR (IY+d) 


A <-A OR (IX+d) 


(HL)—> port(C) 

B-l- >B 

HL->HL+1 


B=0 J J] OUTI jjS 


II IllrpOlOl 


15 pD E5 


15 DDE5 


II llrpOOOl 


15 FDE 


15 PD El 


B=0 J <J) OUTD jjS 


A iii. n}\ ^ —rp 


Lj <—IY 


IX - /‘L-. O' ^La j i 4-aA 




4 









































































































































4 17 


RRCA 


4 IDF 


4 [IF 


RLC reg 


RLC (HL) 


RLC (IY+d) 


RL (HL) 


RL (IX+d) 


RL (IY+d) 


RL reg 


RR (HL) 


RR (IX+d) 


RR (IY+d) 


RRreg 


RRC (HL) 


RRC (IX+d) 


RRC (IY+d) 


RRC reg 


RET 


RETZ 


RETNZ 


RETC 


RETNC 


RET PO 


RET PE 


RET M 


RET P 


RETI 


RETN 


8 CB OOOOsss 


15 CB 06 


23 ED CB dd 06 


23 DD CB dd 06 


CB 16 


DCBdd 16 


18 ED6F 


18 ED 67 


15 CB IE 


23 pD CB dd IE 


8 CBOOOllsss 


15 CBOE 


23 DD CB dd 0E 




8 pBOOOOlsss 


10 C9 


5/11 C8 


5/11 


5/11 p8 


5/11 


5/11 


5/11 E8 


5/11 


5/11 


14 ED4D 


14 ED 45 


RLCA <JL» , (J > O' 


RLCA(JP-°HL o'o' jj 3 


RLCAuLs/lY+dlo'j 3 * 3 - Jjj 3 


ijLajll (HL) o' jj 3 


ipli O* j Ljdl (IX+d) O' jj 3 
(J-a^ll 


ttLa. j Lndl (IY+d) O' JJ 3 
ale 


^ic- o^ jUdi reg djl jjJ 


JUill A o« ^jljV' O' jjJ 

HL (^S Aj+J^' O'J 3 *" A-6 


A il)4 Cu4 o' jj 13 

HL (ji 3 »_^all A-A 


flc- i>o o+y^ (HI,) O' JJ 3 


o* 0+s3 (IX+d) O'jj 3 
(Jn*d' 


o* 0+9^ (IY+d) O' jj 3 


^Ic. JlAe. Oys o+y^ reg O' j j 3 
(J-Sill 


RRCA l&4 0+^ (HI-) o'jj 3 


RRCAjLa Oj+i" (IX+d) O' JJ 3 


RRCAjIa o+yli (IY+d) o' jj 3 


RRCA <Jic 0+°i^ reg o' jj 3 


1 _ S C. jS _>J (_y* eJjc. 




0*= i ni l 


& 3 jC- 


Alaj^yLs 9$jC* 


LLj^Ja-a & 3 


1 = (_s^ jW >1 *) Ala S.SjC, 


| =-’ajU-LoloJ Alaj^yLo %3jC- 


0—j SJjC- 


LJallc 


^US ejli AjdalLa (0» eJ^C. 
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RES 

b,reg 

RES 

b,(in.) 

RES 

b,(IX+d) 

RES 

b,(IY+d) 

RST 

n 


23 DD CB dd 
lObbbl10 


23 FD CB dd 
lObbbl10 


11 lhumlll 


KKUOsss 


ZSPCYHC 7 % 


SUB dala8 


SUB (IY+d) 


SBC dalaS 


SBC (IX+d) 


SBC HL, 


SLA (HL) 


SLA (iX+d) 


SLA (IY+d) 


SLA rug 


SRL(HL) 


SRL (IX+d) 


SRL (IY+d) 


SRL reg 


SRA (HL) 


SRA (IX+d) 


SRA (IY+d) 


SRA reg 


SET b,rcg 


SET b,(IY+d) 


SET b,(HL) 




Z S P CYI-IC 


7 D6 dala8 


19 (DD 96 dd 


19 |FD 96 dd 


lOOllsss 


7 9E 


7 DE dala8 


19 DD 9E dd 


19 FD 9E dd 


15 ED OlrpOOlO 


2 CB 26 


4 DD CB dd 26 


■D CB dd 26 


2 CBOOlOOsss 


2 CB 3E 


4 DD CB dd 3E 


FD CB dd 3E 


2 


2 CB2E 


4 DD CB dd 2E 


FD CB dd 2E 


8 |CB llbbbsss 


23 FD CB dd 

llbbBllQ 


15 


reg 

^ b dull 

jJ 

jLd 

(HL) 

b dull 


jLa 

(IX+d) 

^ b dull 

J 


(IY+d) 

b dull 

J » 

jiuS 


(Jd» ini 



A <e~A-CY-(HL) 


A<— A - CY - dataS 


A A-CY-(IX+d) 


^ 0 ‘ jUull (HL) 3-=3 j) 

0 du 


0 l _jl -njU (IX+d) 

0 du^j 


0 <. jUd] (IY+d) 

0 du is* 


Odu ^ 0 s_U=* jU>41 reg j) 


^ 0 * u+9^ H IL) 3-=3 j) 

7 du 


0 u+^i (HI.) UJ 
7 du 


^ 0 cU* « (HL) ^ J) 

7 cu 


0 < <3+9^ reg j) 

7 du 


(JJa3 7 tlu t (HL) ^.1 j) 


7 du t Jjhuull (IX+d) ^=3 j) 
US (JbS 


7 du , (IY+d) ^IJ 
^ US (Jla3 


reg ^-=3 j) 
^US 


reg ^3 b dull,.^ 


(IY+d) jrb'duil 


(HL) ^ b dull ^ ,la3 j 
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SET b,(IX+d) 

ZSPCYHC 

23 

DD CB dd 
llbbbllO 

1010 lsss 

(IX+d) ^ b cull ^ iki j 

XOR res 

fcSPO 0 

4 

A „ 

ggsLsggaamaBsags. 

/ . .AXORreg 

XOR (HL) 

ZSPO 0 

7 

AE 

A <£— 

_ A XOR fHL) 

XOR data8 

ZSPO 0 

7 

EE data8 

A <gr_ 

—A XOR data8 

XOR (IY+d) 

ZSPO 0 

19 

FD AE dd 

A^- 

- A XOR CIY+d) 

XOR (BC+d) 

ZSPO 0 

19 

DD AE dd 

_ A ^— 

A XOR CDC+d) 


ljA=kj1 AjLiJyA Z80 (21~5) (J£jjo 


. 2 cU^aa ^gi L£ dij 8 c J> >»<> S jESu J^jIuu ddd ji sss • 
. 2 cJj-taS LaS d£)lrv m<a ^ J_j SjLSj (J.> n nn jp • 
. (d^L) dij 8 (> t Aj^ data8 • 
. ^duL) du 8 (3-« A-ul^io *Lsd jl dd • 

. *j£lj duL ji i^yxaA ^ MJ-ui^a du bbb • 

• (^4) 8 (> (jrlj^J J J^M) ((Jjje) p$J n o.8 • 


^ 10-5 

: Z80 4-vj^dM ^a\ jL (jllill (Jj^ki! (Ja^I . 1 



EOOO LD A, 05 
E002 LD B,A 
E003 LD C,B 
E004 LD D,C 
E005 LD E,D 
E006 LDL.E 
E007 LD H,L 
E008 LD(HL),L 


: juiC Aadj Ln .2 


1 ^g-Lj LaC. S_iaJj ^jLudl l^)S! -3 

E000=. $j£idil q \&4 djLjS^ • 
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E001—. {jlS-o • 

0505=. Sj&ljlt ^ILa CjbjSa-s • 

.4 


E000 LD HL,E100 
E003 LD (HL),3E 
E005 INC HL 
E006 LD (HL),05 
E008 INC HL 
E009 LD (HL),47 
E00B INC HL 
E00C LD (HL),48 


¥ (3jLuJ! JuiS 4_2>JJ4 c _ 5 A La 

Cj|jL5ll! n 4.-s.vij i gA La (JjjLuJl 0 J aL_)aJl -V*i V* 3 -n. jVi P JX-O ^Ic- .5 

*" ¥ E103 E100 Lj^LsS? I 

¥ (JlSaiVl _^aljL ^yL&Vl jjIjj (_}& .6 
¥<LliLliLa]| j xaall dlLLaxij ^ya A-lLnO jStlS _^}£5l .7 

Vu£L_i B=A4H tk _uuJl cjLjL^aj A=F3H ck^Jl cLili 15] .8 


<—>1-^g-lc- _^ol1 (j^a (JS* Juili -1*J A cJ^jjJuoii CjLjlswa 

I ^al jJfL pil&VI Jjtsiui 1 Liajl ^jJbjj ASjLuII 


ADD A,B 
SUB A.B 
SUB A, A 
INCA 


AND B 

ORB 

XORB 

E000 LD L,50H 
E003 LD H,E1H 
E005 LD (HL),A 
E006 DEC L 
E007 JPNZ E005 


o .lift'd 4.A-LU Laj (jJLli ^t-aL^Jili _^uil| jaixa-a -9 




¥ E000 <j-« Vaj El00 viic. jjjLoill ^aLjjll L±i£ jl l5Ls .1 0 
i ^ _a Laj ¥ Labels dsLa^Ltl! La^Liui^ ^-aL^fSl 4 jL£ Jic-i . 1 1 

^ ** t A i jy •" 4 l S^^j^a]} JS^C- < t Uu^ j ta-ali . 1 2 

. 6 - JjUjll Ato oJa A=11110101 £J 
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J*U3ll Z80 Jll JlAji^n dbljj ^jic. ^ .13 

JjLclil Z80 ^-. ik L. u Jli 2;Iji.yi dbljj ajic. .14 

? AAxli LiA t_aSjjj liLa ^ In. . 1 5 

J\ —la£ t f — i Ji (Jjlij Lj J J».j J <Jl=oj JjI_ 3J (j Jj J &*& <^4* (Ja . 16 

?OUT 05 j IN 05 «*Ba J^ 
JJ4 J*i <_s^lj 280 gr'_J7' ^ '^A OUT (C),reg *17 

cJ$—a C c4?—^—a J <jll J J-V' J^ reg iJ^ u dl cjLJv^ 

V ^*Sfl l^A $. Jlisj La Aj 8085 JJ.uUi.JJJi] I 
? Jj^jMj cJI^aVI .>°ljj JLiSn jjIjj Ja .18 
5 j>j)j <—s\ ojiA diilS li]j 00 AjIjjII diLji^a IjSj 1 -j fl l'ji c_ii£| .19 

is —ic- ^—?-J^. ^^J '^jj E100 j!jj*]i O* <4 pLI * Ji^l J U-jj^ 

? 00 U!Jl 

?Z80 jj—ujauij^I ^-a Ua. ^rJun A. 1 1 memory addressings Uj*]| lSJ ^ 3 J^l *20 
? AJUjia (J£ ^IjiiiJLjjl (J I J-><h ^Jaj ? Uiijia !_l^ j^ 4 U^-^klluua]! J*ljn J 

E200H <_£—ilji*il Jj CijL J Ujac. Uj jj£! u.> aa j ^Jijj uii^l .21 

. E250H Jj 

I-aUiji (_5j!i=kJ JiMj I Jj-oI jfisJi jli dlljli]] J1A& l, im-tj gjaL_)J L.u^l .22 

. El50 Jl El00 Jl ji*l\ ^A-all J UlU U5j (_sj=^ jJij U=^ 

^5 J—lLaJj ^—j]| J AjpJ daLLu (_gjflVi Jill diLuLJl JAc. t _ un-\jj ^alj jj i,.n^l .23 

. El 50 Ji El 00 Jljixll (J-Xall J U^jj CjLUj 
f—s (_Uiia».l i djji^a dliLu E150 Jj E100 J>lJ*J1 (_sAa!1 .24 

. Jj-dii djjurall SjLuij diJjC. ej^ 

131—a 4 -j 3 Ajtj|_)]| doil j.n~s_ij 00 I Jj gjj^)j l_u£I .25 

cji A dijl_S l^>jj i 00 AjI_J 1 (Jc- dLjjjvjJl *5A ^Jkj Aa..\j djli o^A djl^ 

. 01 Jc- IjLJ^a ^ Jkj J-i-^s dill 

fs —CiLLull jpci^j UlgjVLo Jj 00 JlioVl Uljj i Jj g^aljjj t.. u£l .26 
U—> JH ^JJ cjjj c 00 Jl J^ Jj Up J Cijl£ ^li c IaI Jj 

^— a ^>1 — L'l l 15 a {Jjtj (_Ji dLlJl Jjkjl _J1 L-Jjjii>.l . 01 Ul_j! (Jc- 

. real time JllJl t>Jl 
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& uu 

Microprocessor... from Start... 

to end 




4-aSL a 1“6 


JJiJIxj jaal Aa^jjJu $.Uj 4aLuu I^A ^ U U 

|jj_C- A _ 1 (ji LaS ^aljVI (j-a 4-iC- 4 Jj 4_ilkLal|j 4_ul_uuaJl CuIaLiaII (j-a 

iXJb (jla tSlljllj pS 2 aA.ll j (jjjLixJil j djLsLull dsl^Luus Jaj)V-|-a ll £yn \j) 2 a. 

4___iLiC. 1 -llLuij s^Sljlll dllijlj (j>i 1 . 1 a. a. 1 jiiwA A J.rtS (J^aLitlljl £j, 3-1*1 mjj ^cHx/all 

^ 1] (J _ uaj (jl ^- 51 ojj.lra.^kj oj; It'v Igj p 2 ' (jS^a (_gjfnuo (Jal (jja 5 . Lull 

»L . a.i\l A _uLiC. (JlvLa. £ya . UbLua ^gjll CjULusai^jjivllj (jSlj lI^LSILi gellx-a 

£jJaj (j-a Uju-caS (jtia .lilj . Ig.LaC. Ajk&j (jlii.a)l j c_sLuiaJl a.la.j ^glc- t_i_^*liui 

(j_c- AjqIc. S_)£ij pll aa p.^ 5 _)lall (jl (. * u*i _jjll 1.1 a ^b (J«^»oli |jyb 

1 j * ^~ v A X3 S_J—Sill 6^b .iSjj-ia (Jj-axsI! |A& J. pJ AibLuill (J^jjuaall £ya ^^elLxjall 

jj.1_j ^gUll XlluiVl QA j-uSli (^gic- (. > JsS ( _ s j11 4^jS^M Ja i-aili-iil tg-dl <_SAjJajj 

:u— c. ^ pS Vu Laj jA (_gSf gJL*-* <_$1 juiu 3_dL£ (jo p.<_sjLi (_$! .ila. ^ 

. 4 rtg .all MIjmiSM <>a fcilSi J-iC-jj 

Ig_‘tag <a^g ^11_ xaII Aa _uujjll CjUjSaSI (_g.la.l t—lbuiaJl o.la.j (j! 

-«A3 L\ujl»j A UuaLuiS? 1 'LiSjaLallj 4...'il .,a \i dlLiLixil e, lj*J (^ V^Vl 


L l 


C5 “ 


jftn 4 -lS^ (jl Aa'if tilli j^gJll (Jj-£ 3U (_s^J) SJuDkjll oA& p,Lu 4uLaC. 

. ^JIja!! ^ lAill ^a J diLil-oC- 

Binary addition 2-6 


1-6 t \Ho 

•B=b3b2blb0 =1011 f -ajll ^ A=a3a2ala0 =1101 ^J\ ^ 

^lullS, ^!u 5 uLoC (jj 

J^JI 1111 
A 110 1 
B 10 11 + 
lU^<-1 10 0 0 

S3 S2 SI SO 3^uiSI 

L5 —A [ _ s _4-\st,^all t (J=».l_^ J ii]| (j^a ^jUJ ^asJl ^uLiC- (jll (_$_p La£ 

j— a ^lua (B (>a ^^1) b0 (A ^aj3l ^ aO 

£-a^. ^aJj 4 ujIj 11 4-ilk^all . 4ullj]| 4lik._^all ^gjj c0=l S0=0 c*U3 

; ^iVi cu\aa11 

cO + bl + al 
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(.n- 


A -jjljii . UjSj LaS AAjLoi]| £ya {JasJI cO 

<1^. . <JIj31 ^Ja^aII ^jj cl—1 (j^fLuu Ig -ia (J a^H j si—0 (jjjS'uu 

; ^ AJk.'l AjIaC- jajlul 

cl + b2 + a2 

:4_ilUill diUJl ^xuju! ^a%11 <Li._)js ^gi c2=l j s2—0 gninj 

c2 + b3 + a3 

A —jLkU j^kl ^JaLj £-aaJl ^jLaC- dlljjj c3=l J s3 = l Igic. 

<_g—ijVl 'a -La.^> a 11 ^ Uul (Jjj fcdlj (j* . I A Ug 1 »,M ^ill c3=l jA J -£jtjj_>H 

an) cjllj cj3Aj £a-\ i lijii iJa.l_>All Lai j (aO + bo) JaXa du qjlu) i 

Uiul n dull ^ bn j A ^ n p3 j dull ^ an doia (cn-1 + bn + 
(cn-2 AlLl—u»l! Ala. ja!) Cy* ^Lill cn-1 Lalj * B ^a*J| 

csj-^'j ^ 2 £^a ^»j3j AaSlaLa sjlta ^jjjSj djj ^jVl . +bn-l+an-l) 

J A o—ojSb OjjSSj <> djtb 3 £Aa. ^La*J fj& 

• B 


Half adder circuit, HA ^-4 aa 1) <-L*aJ $ >jU 1~2~6 

ls— 3 c_s—Lut-sj bO j aO dj —j (jiu! Half Adder, HA t -L 

—l truth table 3. 5^1 1 JjAa. (l~6) Cbhj cO lJ^j sO Aa-uill g: j=>Jl 

—a {J-Si A-dllll 4 j’sl-i i /vli dsV -AjiaII 4jHS ^ilalLuij AilLall JjAa. qjh . S J\^\ 

: ^ a^-aII C ’guVi S^)j1o 

s0= aO bO + aO bO 1 —6 

c0= aObO 2~6 


J_a^i 


bO 

aO 

sO 

cO 

0 

0 

0 

0 

0 

1 

1 

0 

1 

0 

1 

0 

1 

1 

0 

1 


^a^aII c juuail A i\i-> l l (JjJUk 


1“6) 


_3 LoS xaa A' s_at^il 4_iilaLa S^jj.3 ^a_) ^JaSwu 2 6 j 1 6 (jjAita-all 

e>A$ —1 *da-laj_ uiLai ^311 j-9^ (jaij Ldaj! . ^12~6) 

. SjjIjJI 
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Lg-La ^iiij (cn-1, bn, an) CjIHj £_a^. (^ c ' cU^i a\l SjjIa 

^gS £e_JaS jjUI oAgJ A Sj£avll . cn 'LaALall A-I^^al] J) sn ^ ja-V-iJI 

: cs lj La£ di)i aLla 4jt& ^ialuU AsVs-Jl (JjAa», (jx* - ^3 — 6) (J^"> 


Sn=anT5n cn-1 + an bn cn-1 + an bn cn-1 + an bn cn-1 3“6 

Cn=an bn cn-1 + an bn cn-1 +"an bn cn-1 + an bn cn-1 4~6 


I , jail A-iiIxLaI! i j5!a 1| grtiruul ^jlLlLuu 4—6 j 3—6 

—ui \—DU B j A (j—ixi3_j i_$\ ^\ 4_i1 tS_y t j-o . (4~6) ^ 

!lLal—1_ xjb?*. a (> 0 fi J tS±A\ ^=J ^2ui ckal] 

£ya glib]| (Ja^ai! £-a ^ lA^iaLu La <JjS/1 ^ (J^ ^asJ 

djLj 4 <>a La g \ a (J£ B J A {_j-La3_}ll (j^ IAiLa3 . AJLLaJI ^ aa\ 1 A-lLaC- 

4jlafi ^>LaJ*y ALalfa ^ AlDLjj a t- ^Jl ^4~W Uti Lula 

<j-^ uj^-* La^I» j (_$\ ^Lac. a%lLu O^aj ^A£l! tjaijj 

Lag - L a (J^ jjAxiSj £-a^A A a.'t-L.lnixl l S^jIaII ^5 6^ £_J^-^ . <—itHilt £y> AAc- (_gl 

-xJl J-a^Jl (Jfa-uill ^jjiSj ^1c. (JliLaS dlLu AjU^) 1 (ja (jjiSLa 

. a\\ ^A-»JLj.i.aB 
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i“Ci 


A 



7" h tl 

Cr* 



cn-l 

bn 

an 

sn 

cn 

0 

0 

0 

0 

0 

0 

0 

1 

1 

0 

0 

1 

0 

1 

0 

0 

1 

1 

0 

1 

l 

0 

0 

1 

0 

1 

0 

1 

0 

1 

1 

1 

0 

0 

1 

1 

1 

1 

1 

1 


(JjatfLil (JjJLS. (3~6) (JSjjJ 


(jjttittcjkll 3-6 

Binary subtraction 


_Sl ^Hoi! ^_l\ no- (Jjjau ^ll Uii La Sjllc. <jji ^LnJl £- _>2ail diLLaE. f.\_y=J)l 

tkr-. \ jStil ■‘Ls.^J_Ml (JJJjjI <_5-i.il ^a^will nil (j£,aj ilil-i Ax-Jj ‘Like- 

: JIjII JIUI J^L H £-*=»■ 3akc. jjlJ 1 


2-6 Jl* 

one's <_g.il—=*-Vl f —akil jl <_>*>- ^* * 1 1 (jli A ~ 1101 ^Ijll Lb-il (j! (_pajj£l 

0 <3_JJ 1 1 t 23 fJj A = 0010 jA jll li$J complement 

A 21 j AAjdl L*-a^ jl IjLa (j'VI , (j^J-aVl ^_>ll ^ 1 0 (J^j 

•• : ^ La£i AaJj Ajlj A ^ ix^a 

A =1101 . , 

A = 0010 


_ 1 + 

lU^S! <-1 0000 

Ia A (JUaL Aj\i i^ISaIj ( A=Jj (_U^- I jSMa Ld2U (JjSImi lijl J La£ (jl 

: 5_sltll| A£)Lt]l 4 j\H£ tij fk . i (J-aiJl 


A + A +1 = 0 


: 3_JIj]| gjjju^all c5 lc. A ^A>i! 3 jL& 0^4 
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- A = A + 1 5-6 

^j—_5La ; i _la AjIaC, q \ \.ii^Laj ^5“6^ <U\i CS^"J 

ji _aAaII^ ^L-HSI A -elLaJ £-j^la-ail (Ji. \u> ul (j 0 (*-^-> AlLuE- ^j 

\ _daljLftC- ^^1 ^}ia3l t^U5 ^ic- (JllLaS • ^1 + ^.iLyVl 

: ^.-y (JlA-iLaC- J^i) 



A-B=A+B+1 6-6 

B-C = B+TT+1 7-6 


5 jLu 1 g -»■ _j ■« {jjiui ali ^1 J^klLul l.U^/aj 4j! (J3SH ^jW'nn) 

^6—6) (J£ ^_ilc. A^iilail d£Li.1»‘Ul j pl^y] A*j L-iajI £-_poll dl l^ C- 

J_j_C. ?> jiajl jl ^o^Jl djloLoxJ f ys-'S {JjJUeljil 1-lA \g j\o- oSjj ^-a^-o S^pIjJ 
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jl A --lLiC. 1-<a] jLl!ii.l Ig/ll-iml jj 41 ^gH]! 


131 ijlaik 

. £-^}Ja]| 4_iLaO 



ia^l_uu LaAjLsJ a_j-^j Laiic. a-'^a l$J ^jl XOR a^la-* - L>° ^xLcj LaS 

ill ^j^iA -laJ yb La.lic ._9 c _^kVl ci^ai 4 ^ 11 jjS* a (jli !.la.lj 

a—^-s xor a' c a*- 5 ^' uj^i ^al*'csj^ 

,*Lm jl ^i.Vl (J^-ill Lai ^a^ (J*-?k ^ ^Laall l^Aki .1^.1 ^l iaJLm l 

S 1=1 ^SbsLill l=Lk a^ 131 4-31 (6~6) <j£2i £*jjJa jj <iH3 (_sjj a> 0^“J 

cJdL.ii _uj B ala S1 = 0 a^ l\l 1*1 • {_>«_3^*-* (Ji^iUjjj B Ji*il al^ 

■lr3..-k. ^liVLiiLj A u-lc. Aiulaj p. { _ s _Jlll a^iii . 4 j5j5 . pt 1 1 4I i /i j9 . j ^ .a. ^^ II ^j 

, S2 pS Vil l 

La^ —La <j£ jl S4, S3 pS~i , l il ^Jna. 4Jdaj ^tULujl \ A . lf^^ a j LtJaj] (6 — 6) (J^ O" 4 
iJbtll ^cjAMiXui S3 Jailli . 4*J) (J-a*j 4 _ 5 ail i-l*-il (ON/OFF) ^Liia 4jllLaj 

<j] . 4_l« Vaj j! A J-i*-l! aaa^ ^s-ajaojjj S4 3 aj >. l lj t 4_Lo V>ij a^ 3 J B 

^_ 3 ia-^l ^>^11 ^liiJuuul a^v. S4, S3, S2, SI (^lil Jaj^ p\m*A} 

S4=l, a' ^LLa ca^a-^J * ^a^J c> a^i i^a (6~6) <J^»j 
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c?U«—La S4, S3 J Laj *1LJ1 S1=0, S0=0, S3=l, S2=0, 

l / > j j Lo^— oj 3 (juib AND Jl o* lJ jfS" 1 B, A j^^l Up l^tj 
(Jl CiL-jIjj Or—* dJ Ji*i "* B, A (JjJ-LlxH jli I jL^a (.gjluiJ L^la (J£ S2, SI 

(2)1 J -JjU-aJ| jjSLu* (2)1 C Ci^J AjVd-vll XOR 

. ^.a^L.all j)fl v > > 1 fcdijd SO p - Sri l il l Jaik jja JiLfl j B, A jlAiadl LaA 



(6-6) <J£-^ (> S4=l, S3=l, S2=0, Sl=l, S0=1 JtSl 1 £^»j>ll jVl <_K»jiai 

(jl _>^*j -w B, A jlAixJI jli l-^-lj lS j^i 1 ^ & - ' • <» J£ S4, S3 ji 4-31 iSji 

XOR (Jl ^ 0* A jli S2=0 jl Wj ‘ AND Jl cjLjI jj j-* 
XOR Jl dil— jI_^j j— 4 _>j*j “ B (jJA S 1=1 jl LJUaj AalL&aJl 4S-<ua j 

; 4alla3l ^aJ! 4alA*j ^ a ^.^31 j) (J^jiGl Lwu^jSLxja 

A + B + 1 
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cd—L a! —B—B+l (jLa ci^a Li-Jo La£ . SO ^-dll lai 4_ajia ^a A 2 J 3 II t *!>-». 

j a B AA *1\ £- jin AA AJU 4_!bdl o3a £_Aixil ,jL J^£il ^Wu,,; Ijjli 

* (A - B) J t A aa*J! 

O' U—L^_Lo S4, S3, S2, S 1, SO f£ - s’ . \ Aj ^6~6^ (j£L£ 

J s' ® jL£ ( 3 2) 32 diUA jli di!31 IjL^n ji la^l 3 j^ii 

oj -sl-il J—A*^a ^ j -ditiA dj| ^JLuJl o3a J^a (J£Jj Ja^lxaJl eAA 

°3 — A £ — U — $H (7~6^ - W1 • (0 — 0) A ~r> . k ' s \ jA\ _jUajy ^-/xa-a!l 

cjV!—=*-!! ^iAi. 4 -*^-!jaj ^»yii j! LIa liil . lg_La jc. p^jUJl diljLjiJl 

■A —S 3 AAiliLa j Aiba. J£ ^ £T _>=Jl t-JuSi <ijici (7 — 6 ) JSJi ^ oAjn ._jxJl 
cl—c^_5jli!! 3_iL&*Jl o3a ^jILjoj LliSJj (6 _ "6) (JfLd SaSjjIa!I L5 ic. 
di—liadL&l! j>a . ^jinii _px*ilj (j-c^xiS LaAArxl liLui LaAljii.^25 j-All I jJliLcJLi 

f$- 0 J-f- £ >dl! L$j3 J ^ dliYUJl j* jASLH dlliA J 

j —■« dl—13 ja —cj -2 3 I -1 3 \ 0 jLau ^-_^k!l l^_i3 jdiVL=il ijA 
1 jjA* I-^as jS.ll j^^j v>5 3!l dLiVt=»Jl 2>a jii&Jl a^.^ Ldaji t c_i v j l-sdi 

^311 ^-!0v!l 3 dil j* cLDlii dijj£ a 3 B ^0-u.i ^ j=»il Lg_sa j i __ s Iill 4 JI 2 JI j_p-° 

1-l-A jj^aLklliuj e Cj^ i bJA ^_ya JaSI Ud ai i dl 0 ^ iL-^. ^ j 

dj—=.Vl i _ s ^ sl^pj^ 0 ® 13a j\ ? 4>a^a jit- Iajj1 *J 1 _ s 3]I <-"'VI-xll o3a 3 

. ^Aii!i 


cjLuuLaJ) S-lij 4-6 

Arithmatic and Logic Unit, ALU 


dil— aLi*JI 4_ut_uiiJl dil_ aJuulII c_iil=xj LcjIa ^cJUt^aJi Lgj j»jii ^ja!! di LLm ii 

jj a—3SJ M-aLubj ^jA^jia l jc. 3 p jnJ) |3a ^^3 <J jl.T> i »i Lijla di!33 • Ldul *dilaLaJl 

3—jSlij ^ _ic. o_jA1__S (6~6) cj^di aAj^. ^jo!I c^jIa!) (_]», i ^S^'ill i jlr^ 

dl l ! l jj . ^^_^ia!lj £_a2xJl^ 4 _uLji5iJ 1 dlLlLajiil (_lil_2»_l Lduj A is'laiall dlloLutil 
,j—A l^.'v^d (3iJ-« ^lill ^)Uail j dl o-l-x j ^jj l^isLdal (J jLddu ^-iJl 4_is!r>-LoJl 

. ajJaII 3 ®1 1 >»j j ^liaJLi L-»‘<>® (_jl*i 13a j XOR, OR, AND diliLoc- 


r\j _d _uj ^ _H3| ^-^jl aq\.<oII S_ji(A ^)Jj3r>‘U AiU^ia jj* tdLiA jl 

(8—6) cJ< *S * (j^)Ja!l a3 a Ixiuttjl liA jlnjxAjJij 4jsVii<ill dlLiLaxll Aaiu ^-JaSjuu! 
XOR 3 OR J ^J £ J& ’y !l dll^LaC. Aiijj ^ Wi,. *1 ^Lai^a J C-lt » «-> ala J ^j-Ul 

dil—ill j — a n O' 4 Oj^ 4 1 c g.l c l)^ B, A d' lJ^- , ^1 13a ^ . AND j 

A —x_ijl j -a jj^a (8 — 6) ci^i • -la^S Aixl j iiS 4^0_UJJ pli |XJJJ^}!| 3aji.iiyil O^-lj 


fj •: 1 _L_cr. ! . ^jUdllj 1 _ll j. ii —k ll ‘o.\~\j dll il < aO 4_lLiC. jLcJ Ig lo (JS ^^lAl-da 
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■31 


AMD dibl jj ja n Iaao (jjL^jj AMD 4uLaau (j^abL ^lull (jjA.l^ll 

j-A ji-jH (JAaIIJ A <Ji.All dlluj £ja Chi jA jibs-All jjAA AcJ dua. (JiAl! 

4jb jbk^ aj OR A uL a * . ! (jmabb Lbllull (JjAiuaJl . B <JAa 1| (ja ojlaliall dull 
5—jLa « . j (J-sal-ii £—J jll (jjjAiusalt balj ( (JiAUill 3_uLu OR dibljj ja n AA& 

• XOR dibl jj ja n JAc ^a XOR 

3—* 4 jVi gr jj—^ 0— a j* *ji^b>.i ^u jhiaiij sa^jI ^i^ii 2 ;j^ii 

Li^_j ^jj S6, S5 4l multiplexer ub'u SiJ^ <j 0 ^J^l (jjjAtL-a 

-iuLall gr J-=k ^gjj (J-UmajJ fJAui ^ALu^all ja AcJj (jl jbua.1 3uLaO 


{_!_ 


cjl-9 S5—1, S6-1 jt£ 1 a] jbda « (jjialallj L_ibaoJl Sa^j ^-ji. cs^J (jIIjSIjj 

«A—Ol— 3 4 cs^J XOR (jjAL^a g ji. 

0—6) (_& - Ji . B, A (jJbkAil ^ici XOR AlLaC- Alim ^jjj*Uu jlaLalij <_lbmjaJl 

Ja-S.V • S6, S5 jJaAll djVL^- ^j.ac J C-iAuloil lAgJ «UJiail (JjAik, bJaji juu 

£^pujjj 1 $jIj XOR jr j ^> »» i S6, S5 jjl a - sl l (^Ic. SjL5 [_$] (j ^ijurvl 5uLac. jl 

^-ajujlaII ^IjC. L_i3jJJ 0 6) (J^-uj ^ jail dl bLaJill jm tilli jj tj AND 

£T J-i jli S6—0, S5=0 jUaiJl jjfb baAic. . dlljimll aAA AAau (_$a!I jA A] 

4__jLa*Jl balj jUaliy^as iftll (jjjALufiall £7 jix jA jj^jm (JjJaUallj L_il.m-s.il Sa^j 
ajS—dll tj »»s c ^le- tilli JA& jl £• jia jl £-aa». *^ aC ’ baj AflTuu jill. 

* S4 (^j SO ^aull Jg j Its jib ^^Ic. SAja.j.ali 
Jl SO Jajlrs A iru-m ^^Ic- (3 0— 6) (J^J» SjjIaII 


s 6 w 

^^1-ac. ^ 7 2) 128 SjaIa (jj^ SjjIaII *aa (jl^ J 

6) (J^_m (JjAaJl 2^jLa>a <btdaj (j^-aJ (JjA^ (_5l c - frljj 'islui-a 

1^-ll LaJ (128 ) dibLutll eAA jJaJL* (jli (7“6) cKJi ^ ljj*lJ LaSj (j51j - (7 

* S JJ-^ CbluLaC- (jj^Iuo Igjl jl SAjli dll A _yC. (_gl ^-Ag >0 dlLtLaC. 

4„ <ftg^ll dlbbar.ll (j-a JaM 4jbc- 13 Jl 4uLaE. 128 aAA 4uL_iajj UjU sJIa! 

(j a JJ-iu ^jbc. 13 jl^l (j^ Jlj ' U ‘ J 

?(_bg___j dlbLo*il (j! j 4jag_all djbLaaJl A Ac. jlisj ^jaII jA dua > (J-a C- 

(Jl-la Aja_a V] (jul UA Ijbc- 13 Ujbb-1 (jli fcJlilj Yjlfic.'yi J Ai.jj Igulj 


. dilAllj 13 ^Sjil jt-uA-Y Sjjjda (jl ASkjj VJ JaSa 
4 tJl-■■ \A (jj^J (jl (jg.jJl (j-a 4uli Jibll (J-agjjguj JaA3 4jbo 13 jl 1s . ua lul Iaj 
til 111 . 03 (j-a JJ^l) 16= 4 2 C^ljTa dlljbarll *AA jjLjuS IjiH JaSi ^‘vsl Ja jLs 

_Ij ^_jc-Ujll CjIjS _Jill (Jjjjsj (_gA l g*i<ig * ajjlA J) liA g- llstm Ijjli 

(j_klallj L_sLuiaJl oAs.j J SAjckjaII ^sll l Ja jbs L ; uJ Y» Ajc-lxm dll jim 

oA...A jj^J La SaIc-j djljiui (Jjs<a l gj/>m\m SjjIaII *AA i 0“6) (jSJi ^3 AJuxall 
j _ jS Luu (jjjlic. Jajlas. 4_*jj! IgJj dub 16 (ja 4JjS-a ROJvl jc- a jb^ 5, a jjIaII 
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^Jil] Ajc-liuill ^gAj 5-LlLall duUll dLjji-^-a Ajc-Ij^I SjLill \ g ;W. 

. liLui *Li^iL J a (j_?^ (j*^ cH 3 tlH 



(10 6 ) tJSLS . dljiLill (J _g^> s , \ Aia&aJl (Jj.ia ._9 Ldj.*i h^i Lojoij (9 6 ) (j£L»jj 

. ..._ A) dl jilu]| {Jjj-v a 4j\jJa| Six.} (JjlxLallj C_jLjiaJl S.la.j3 ^jl^-ll! (J^jjlll (^)-UJ 

.laj InJv. _lo 0 111 4_}C.lj_j3i SjL£ll jjl C. ; iaj £^aaj| A-lLaC. p.l_)a.'^ 

S jJa',_Lajl 4-lC.I \ t nil S ^4 ni\l g. Unf~-Lj dlIjiullI (Jja-a ^ j]Li3 U3 U2 XJ1 U 0 

^—a A <SjiWl (Jjjia. La^ (o 011000) £-AaJl 4 jc.UjjJ 1 ajiuJl ^a 

. (9-6) <J^i 


Jll\ Ja-uiA 5~6 

Accumulator register 


Sj—SaaJl jA J^ixLallj twjLnaJ) S,la.j AcCUlIlulatOr ^£1Jill (Jt> >.»i<a AiLdJ (j\ 

6) (j£_»jj . pl^a.1 (j-'* (_jj£al lAlllcJj a^A jJj laJ Aallall 

I_j n» j (Ja juu> (jl )o:OU |jlA (_ja i j-jjJ-Vill liA £c_djj (ll 

_a._ja. ^_lc- o^juiit j,n (_).>Ail C~.u-^ (JjlaLall j C—iLuraJl o^aj (J^ uni 

(Ja_ui-a ^gJj S Jjjjds C ; lA.\j.>u A jsl-a*la j! 4_ulm-i 4_iLoC. ^1 ^j! £-3j!ij liili diljJj 
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QA ^-3^ fcllliA (jl ^1 ] 6 ) (JSjuo (j-o Lxiaj'l .A A Vi . 

(_3~—iaj-ai] j l_lLut=Jl c>A=*j A^.1 ^lc- (J.?»->jjna jfi ,i5 i Nw 


• (B cJ -JjlaAdlj UjLaLaJl SAs^ji JaiS A2i.l 5 jJA .3 (_5f4 ^dj ^A gjAAliJ 

^ — 1 ] 4 (J—&jj 0 ^ *-. urv (Jr* >»j 0 (_gi Jlo 4 ll« (J^_U1A (jl L»Jaji A-. s i •' 

(_^) clock i>° ‘ clock (j-a! j£ AiJa-U tlLcl Aaj VI <a.jA 

. (_]■>*■*’a 



cjlji^l ^jAiua (i 9—6) (J5L« 


3 

U 

2 

a 

U 

0 

U**l 1 
»■ 

s6 

s5 

s 4 

s3 

s2 

si 

sO 

0 

El 

El 

□ 

A 

0 

0 

1 

0 

0 

0 

0 

0 

El 

El 

D 

1 

0 

0 

0 

0 

0 

0 

1 

0 

El 

n 

□ 

A 

0 

0 

1 

0 

1 

0 

0 

0 

El 

D 

D 

B 

0 

0 

0 

1 

0 

0 

0 

0 

D 

El 

El 

0 

0 

0 

0 

0 

0 

0 

0 

0 

D 

El 

D 

A+l 

0 

0 

1 

0 

0 

0 

1 

0 

D 

H 

El 

A-l 

0 

0 

1 

0 

0 

1 

0 

0 

D 

D 

D 

A+B 

0 

0 

1 

1 

0 

0 

0 

1 

El 

El 

n 

A-B 

0 

0 

1 

1 

0 

1 

1 

1 

El 

Q 

D 

AAB 

1 

0 

d 

d 

d 

d 

d 

1 

El 

D 

El 

AVB 

0 

1 

d 

d 

d 

d 

d 

1 

□ 

D 

D 

A+B 

1 

I 

d 

d 

d 

d 

d 

1 

O 

El 

M 

-1 

0 

0 

0 

0 

1 

1 

1 

1 

n 

El 

n 

dj^l diVUll a^A 

1 

l 

1 

0 


1 

l 

1 

1 

*~il i<"' 111 ^ Ig <Q-*i‘uii'i cJi_jjoij 

ji j_i^» A _ all Si* ^jSj (ji ^ V csi do not care d * 


dil JA M Jjp^J ^LLJl J (cj9-6) && 
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ji j A— ^ ^3 - IoIaIIj i>_sLjLiJl aA 2 kj J] jail^Jill (J^.Mi>a 4iLJaL (JjAjLIII lAA A*j 

Ig _J ^1 jiLli SA^Jl aAgJ Ig ^JS! 4-lLaO 13 (Jl Jo Jal-La (JjAxIi iJaJ 

(Ji_jJj . (9—6) (Ji-uj ^^2 CliljLili a 4_a\_iJal Axj UuLuj UhljAAri. jl ^gllllj) 

ji mnomenic 3—^ j=^~ S J —<!* aUac] ^ aSj d>ULajtll a a gd Vj a^. j^jj (l2~6) 

_jll ji (*i--toUjl a j-ukil) 4-.uL£ill LgJ jiLuj t.jlUj 4 ).Lc. (Ji] J.uiu-ui a jAui 

: JL_2ill Jl—iLall til—1 a Jo Ai.Lil . machine codes ^LLiUi ca! jkA Ig.^dLn 
(9-6) l£—- j^ <Uti 0101 ls j\-d U3 U2 U1 U0 ^i^ill LJa£> ji <j^Ja' 

t_jl _ ua=Jl &A^».J A J^aII jl ^l t A+I C _ S A .AS.Ujui ( joVl) A iLaJtjl jjiuu 

jl (jialjisL , Aakl j jIaAaj AIaJajji ^il jill (J^_ujjs ^_jjk |_$a] 1 jL-baii j 

j—ij-a A — jIJ A -:*.! jj £_aaJLui ALU ijl jli LiIaJI l^L-o jli ^iljill (Jsk-ui-a 

Iaa jli j-ol Jj (Jjl £-« • ALU (Jl ^ji ij-' 1*^1 3 ^ > jjl jJjj 

A Ja^aI! ^g-lc- L-kul 1 a 3-^3-a jjjij-m CLuj*. ^»il jill (Jr> t ,io ^ ji J] (J^a-Lj Ar*. Jl 
li— * jli U3 (Jl UO JaJaLll Jo a^jiuSill jjjali pLb £/aj . ALU (Jl 


jjjjVI JalTlui LuLll j-oijjll a i^u f.lLc-L . ALU (Jl ji- jjc. jjl gr 1 ><-•» n» 
1 a—A ji J . 4_iLajtll ^yyi-uU lA^Aj ALU (Jl A JiAll jj ^il jill J-% >iw\ Jj 

j] i _jl Lai j-al Jj A iA-il ’l (Ji ^kil jiil (Jji_ui<a CjL j)'i.~v^ (Jo. lAAvl 3 j 4 *^ 1 

• Increment a^.1 j jIaILj Aj ^i fNC Jj ajL^'Al aish (iiliij IaIac. 
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A -j Lub (JjutiLa >h^ j>l^ ^11 — 6) cj- 0 -bOU L&£ 

jl 1- ajj 4 A (J.'^.tii.ail a_kwj 4-iIc- Jp-b. Lub 4_j\i i^HaI (jJaLaJlj t_}LuoJl j^l 

^—uil \ _»-b.)i A _.lb jjjlial AS3 (JjjLuJl (JIaaII ^^3 Lb]j LoS 4_i3 Lajb 

^—ii IJuitj j&\ VLb bliJ . Accumulator jl jb! jjJI J >*** 

L_!j —Ca jA <-Jj.Ua /Jl J (_)ia^)ji3l . 1 — 6^ (Jbjj ^ SAj^i. jjJl SjjSa]| (JaG 4_J-i£i 

4-jLutj ^.jpj jA*! (_5*l tJliA £_>uJ 4jli ^12“6^ (Jb5 L$^ La^ « 6*3 (j-jAAjiii 

^ axi _ui Lij] f j}\ i £_AaJl Jjj^pa ^jc. i—AsVu»i liili cJIa] 4 (-A^jJad! 

^_j V jl B c_b.A]| L5 ^ c - 6 aa*JI ^i/i‘i>« \JuLa iIUaS . dji__)xi cfb2A3 <jji3i £_« 6 aa*J! 

jl Lgi! _li ^ya S_pjjill aAAj U3 UO ^Vill -bjKrv ^^b 001 1 Sjiuiil £jl^3Aja 

!_$! 4 j—^ll jj 4.tb.lj (Jjl £a ^a^l_p3l (_)■>* 11 ^ £■_>=*■ LS^i B cJ^aII ^gb A^A-jaII (JSjj 
—uuct Jc- b j^jja 6 AA*Ji jj£Luu jAl jj 4 jJajj (Jjl A*-) 4j| 

jVl • (3 LiboJlj <■—1\- 012 JI &A-(A {Ji.All^ (J^aJI L-bj] ^giLilljj 

<_]£ _uj Ia£ S^pjjlll oAA j U3 ^g-lj UO Ja jV>~v ^-b- 0111 o^p-Aill £ > Jn> 

. ALU J 1 A (J _ :bAll ctib yr\ * B cb-Jl djbj'K/a ^asu j»_j£Lui (12~6) 

^i£i| jj!_Jl [ J? 1 l "^ <^a! _i j'i ^ - » j j^’i LH 3_u£ 4-J_ciij plLf^Lj 4jb liili ^^Ic. J 

^—ic. Sjj -T*-J^l 6 j B cb^ll ^Jic. SAj^k^Jl 6 (J^b jjA J 12^ jb*u 

41—*A ALU J - 5 A J -=b!l (jl Ji^ . ^JjVl b b u jl A*_) jbljJl J^ . »U 
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Ja j ^ lc- 0111 S_)iujll yuLu jl . Ljajl 12 gr-ja sii ui <Uj\isll AjJaaill 

_11 (Ja» uua £_)—:£■ (jl-2 (j5_j=».l (j-*l jl ^ ^ jl IjJaC.lj U3 (_g.ll UO ^Lajll 

^ 1^- Sj_ 52 ».^all 12 J B (JikJill (_gic- o-}_9^.3J*li 6 ^«<Cv (Ja-aLi. ^A>j 1B gr.jxrfTJ.ui 

c_i_^__iJa 4_ Jlac. Lug_j| .is (j_j£i <iillj • Aiiljll AjJbojll .ixj ^£l_pll 

^ 1<~. A _jilall <Si\jS _ulll j (jl -IxJj (j^al_j3 dAi ja.u lljjLj A*J 6^3 (jj4Jix]l 

: U3 Jij UO f^Sll J* 


(j<al jjj 4_xrfu3 
4-wn.u 

J(J A trfTU CulLj 


U3 U2 Ul UO 
0 0 11 
0 111 
0 111 


^_ ll \g-Ln _ulaj (j _ ^ AjlLoC. (_^1 (jl (J ^4 j (jl I n . ^ a j (JjjLuill (JlfLall (ja 

^_*J S^lj U3 (_g-Sj UO t L?olli ■lajla 'L (jlfi g-Lajjj (_gjll dsl_^ixu!| qm Ac.^a_a 

1 V'<rf>_; jfl (j^l * (j^l.JJ ‘LJajj £ji*5 <J^1 o^jlalLall 4uLucll jdli C'.U^j 

dlji_uill ^.&jrf>>-nj i Instruction diljiiill oIa <j a e_>Li <J£ [5 juuj (jl 

VI * program Ig.^-awi'i V 1 4jUc. (_jl jLjaVil AijUauJl I jl 

^12—6) (JS_>5 (_g-3 oJ_5-^jxill aljjM 4-ajLi tgJ (_gjll ojjl^ll (jl (j^rfiJ 

e^jj_xrfa _jj—H *j ^11 — 6) {_]£-ul (^2 \gjlc . \ilxrfra>. ^3ll S^ptHl (j] ^xj . gtlLtrfJlj 

. ^'qVq*- gclLx-a tS^A (j j_$3 1-a- 11) LlA_ul5LaV I Jjj.~'-s a ^gjJal^Sal ^yllxjxl IJSui. <UxuU* 

la—Sa ^jLuxju (jVl 4 j 11 IvUrfT j (_gUl hypothetical L5 -^a\ _j3a^ 1 £cll*Ul (j] 
o^i _^jll (Ja (j^l cjl^j-ttll c 4jslr'rf'llj 4aj\.i,i'->.ll dlULaxil <>1_)9>-] 

gilatjiill La£ ^l^ji.] jl (JlixJij Clilj j o__jS13 (Jxiljtili g^_lWinn ^^1 4juLuil! 

cl^jluj La 11a (jl 9 ^.itxll 


jjby 1 ^cJU-all S 4 iUbj 6~6 

AlaljJal »*’ 1 a'l UkllLa tilLiA jjl i=>j {l3—6^ *2^, j^Jl S__)j|jill ^^l __^lailL 

grjix 4lsL-rfaj dui S8 viixlj Vi luk ^ 4l <■,. vLlLall IIAj (Jixjll ^^3 

OJ_£1111 _i. j A 1 _ 11a A=xl . (__)ia_jiil lAgJ dll__ji*ill 

i_3_allall (_—ll ^) j» jl LaA^axi ^l-Ll-vl B cj^x^ll jA jixVl j 

^ L^J^ 3 l> J^l ci?' xaLA j_gJj j»J (_jliLallj (_a\ iu~xli SjJi. ^ (_)^> % ‘£ 4JLaj 

^ll j) ^£j Sj£llll (jl9 S8—0 (j^J LaAlxi 1^113 j . S8 p£~**ill 

aJS = 1 .^ ^ ll B iJ^-^ll (jll S8— 1 j)l^ 111 Lai j i (jla.'i^all ^ t—j \ >> i~sl l oA3k.j 

. (j.Vatrf'llj t_iLii^.ll 
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U3 U2 U1 UO 


jLuxiihl 


*21 


Carry 


0 0 0 0 


NOP 




no 


0 0 0 1 


0 0 10 


SP1 


A = +1 


CMA 




no 


no 


0 0 11 


LDA 


B (jLilL A 


no 


0 10 0 


CLA 


A= 0 


no 


0 10 1 


INC 


A+l •—> A 


yes 


0 110 


DEC 


A-l —> A 


yes 


0 111 


ADD 


A+B—>A 


yes 


10 0 0 


SUB 


A-B —>B 


yes 


10 0 1 


AND 


AAB —>A 


no 


10 10 


OR 


AVB—>A 


no 


10 11 


XOR 


A®B —>A 


no 


110 0 


SMI 


-1 —> A 


no 


110 1 


1110 


1111 


Si—B <J-Lil 


ju As.; B j L$j A * 

^iaLtilj c_jLuxiJl 


1 ^»^ JpoLsJlj <. _jLmaJl Sia^j lAiili ^^Sli (JjULoxJLj *Loj 15 (l2"~6) (JSuii 

(11-6) (_s^ ^ 


(_$! a ^SIjj—11 J?—um ^—3] oi**> ^.y ^ u^' ^lULail 

SJS =Jj SjLS VI ^liA ^4 ? U3 t^lj U0 -A_>A^ cTjljUii! 

»»* ^ a jjj_ JslLoJ! j t-jUu-vli S^wj (JLa 0011 S^Lall j Asa 

1 «! L—iLuoJi oiij (Jaksi AjI_) LDA *_)Ljj ts&j 

■Luji jLVI Cy* Cy cJ^ 3d^°^ Aili *^il^l . B Cy _A 0 -° uj^i cA 

<J__^i Obji^u £ >=J1 J^3l LDA ^ ^1 0011 S>iil 

dl_Blj . S8=0 ij\ Cy Uila <jLill 13 a <jl£ lil Si=>.j 

^ lt^ a ■» a , (_AL*jll ^jiu ^ill j uiL i /j-° ajV (SS^O)^-!!- 2 *-!! i>a& ^^3 Ails 

^jAlLuiLui lijB B D«a Lila (jL.il! l-'J 1^1 • &3 {_5-lj &0 e_j£!ill 

^ a Si j a. SjL5 16 Jl Cy ^ jV'ol l j ^iLiuuj j-iil! Ol jLil! Cy SjLS Al 

(jLill J INP jL-£jjL')/I 1$ jA* n i l (_5jl!j 1101 SjLill “Lula 
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p Jaik. ,jUs IMP I £-a Aj] -laa-V * (Jl=»..}J AjI^j (JjLa ^plbtjall £-j\_i. 

(J j—-v-^ _S. t ^__Ic- 4- Llial! a^)iii3l 'UlaJl o^A ^g$ IjlaJj (jj^J S8 

. 00001000 S8 .Jl SO cjijLill 



jl Sj_£!3l! (j—AJ <5kL.aij (—iLmail e.Aa.j (Ji.^ jUSi.1 ‘UiuS lulj Ja UJ^ 

l 3—^xL Jlj c_j! uiaJi SJi—^r^*- C'P' U- 4 s jUk Cy* ^ISJl B <Ji*.Jl 

f S_£! Jl J) aLl^jj c£*i ( -*£j 

(13—6) ^ Lo£i Cil_)iuiil CJ-^ 2, *■ (^Jl S7 Jak. jjj 

jl S7=l -£ 131 aj£!3!ll (gSi ^£l_)Sll {JiLjuaji ^-^k, jji ^A ALa g ./a 

(jjjl—A (3—a I2\__S ^3*1 Jo—a-3f - S7=0 (3_S% La^ic. gtlbt-al! ^-jLk AaJ^)kj 

(J 5L -> J ) ^gk (3^1 c_ 5 ^- UlLuojJ J-aljSn 3-ajtS ^ ^ < 3 *J ^. ujLrl l 

(jjs—i3 j_g—a 6_>a—si 16 Jl (3-» pAyffiJl t 3 ; u^)sJiii ^A£JLuiiua Ujli <^UMj ^12 — 6) 
<3jk. ls‘\ STA U j L Attim ig. Ill j 1110 S _>iiSlll <ji ;j:1 . £ _pa j >*ll 13^1 (JfJJl 
3—5L=» igk ojllJl J »,->j>n ^Jl S7=l -lakll Store accumulator »j£I31I 

13—A (J 3a-a-V • RA¥=1 3a=Jl jjV 1 gjft AjtlS 4.1 La. ^gS <j;l diLajWJl Jbiluil 

_)Ljjia j^lc. S_j£13l| Jik!.} Ax-a (J-alstlll ^i‘iu>i £_g3ll £)1 ^jixll ^> Vii L-lUaJjjm 

• (a3 ^j aO) 
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U3 U2 U1 

uo 


Efl 



0 

0 

0 

0 

X 

a 

a 

a 

NOP 

C.^gd 

no 

0 

0 

0 

1 

X 

a 


a 

SP1 

A = +1 

— 

no 

0 

0 . 

1 

0 

X 

X 

X 

X 

CMA 

A {j»iS,r-l 

no 

0 

0 

1 

1 

a 

a 

a 

a 

LDA 

M —Sj&IaII 

no 

0 

1 

0 

0 

X 

X 

X 

X 

CLA 

0 

1! 

< 

no 

0 

1 

0 

1 

X 

X 

X 

X 

INC 

A+l —>A 

mm 

0 

1 

1 

0 

X 

X 

X 

X 

DEC 

A-l —>A 

yes 

0 

1 

1 

1 

a 

a 

a 

a 

ADD 

A^~A+b)' 3 -^ 

yes 

1 

0 

0 

0 

a 

a 

a 

a 

SUB 

A^~ A -jl jic- 

yes 

1 

0 

0 

1 

a 

a 

a 

a 

AND 

A< AAul 5 ^ 

no 

1 

0 

1 

0 

a 

a 

a 

a 

OR 

A AVjl jic- 

no 

1 

0 

1 

1 

a 

a 

a 

a 

XOR 

A C A®jl jAc. 

no 

1 

1 

0 

0 

X 

X 

X 

X 

SMI 

-i-> A 

no 

1 

! 

0 

1 

X 

X 

X 

X 

INP 

B —> A 

no 

1 

1 

i 

0 

a 

a 

a 

a 

STA 

S_jSlAil <r~ A 

no 

till 


OUT 

2 -A 

no 


o_jfs>l.jiib l ft \ l.Wl A*J ^oljV) 4-CLjUi ^ I 4~6^ (JSbi 


^ A. ^_S_)>Jl dib jj-5*-a \ ft > j-v*> *' I—i jjjjS 4 {<t M < \H ]1I1 o_)iuJl La! 

ia-=J1 Cua. output £rl_pj >_$\ OUT j *jib IftJ j*jx>A bli31 j gJU^Jl 

i l -illxll IjAxj A*j jaI j'ifl 4 _ajL 3 j-UJ ( I 4 6^ cJ^jjj . 4_ibsJ! o AA S7 = 0 


» Lg_lil eAiA^Jl jaI jVl ‘tiLual j ojSilAii (_J.u.njail ^LiLac- 

^til- *_aJ) !aa jjj (jjjii! Asi} t—aaj jl Iaa 4jjjIjA a*j lii) 

, 4Aj 1_ulil cJj_k-aill ^ oliu»jA i^aSI ^‘UQ-U l £cJl*-ail ^ A=kl j t _S‘l 3 

ULulj LS iil SAAxIaII j AitlikjJl (JlSjiVl 4-ulljJ AatJ liA AjJ (ji SjJJ^ <il«i 

dil_b 8 (JjAjjiI ^glc. oUajaj Liil ji ^c-ILxaJI (J£-ui j j^J l,t l *■ ~ 8 .!^ * (3 a 

SjLij tJlil jflniil (Jji-4 ^gJ] ^li-lAll ajidil Li Ia a jl !3Lo j ? Cij 32 ji 16 ji 
l_iLJai 131 SjjIaSI soa (JSoi (jjSoxu V 3_ic.bjl! S>511 <>■> Vaj du 16 


ji J Jl A <J^aia]| Cjbjia^a jlj jJ (AlUUc. (jLa ,_$ J~^\ CjLLixll (jb«J 

? 4 * l./h'I I j i_i ji> k\ l dibLoC. J jbjnll ji j-jAoii jA 4 jx. 1J*)/I ClibLac .j jbaull 
4 « lr. i.i^U eAx jll aAftJ Lii-dai ji ajjl.lii oAA (JSjjj j j^- .i. *~ ° *— 

? A (Jb_ ulaII £_a dibs jLe^all (JaLjj j j-Jji-iil jialJC-S? pAdlxuj 
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^_yi l J-V'i. 32 5 I 16 S-^J e^}£|3 £-a (JjaL*jj flAi ^1 ^ji S^)jlji]l J£j 1 t- . Vi£ 

4 S-i \ .n 1 ^£4._a jjls 4ilj«nl &AA JSi V LLJa^!i3l LaS 4 V-Aj J^i^S-jail 2a jl-vk 

. 43U j 4 jj£ jj .A ;~4» j ^Xa £ca4j Cll3 ^11 ,_>*i4j \ g VnS ^ jcJL*jaJl JjoC- i> ^fis 


6—dJ l 


7 ”6 


>-**i <' j) 1 .hV'inl 1 libs jjLu JjSs/sj (2 6) J^-4i ^_2 i>4 ^oll ^ xs~^ all (._JuugU o^jjlA .1 


? dU2 


XOR 


^1 .'i'v"u jIj Ia jjljj Jj^s.csj (4 6) (J^>.»u ^_a Sj _jjeJl jJ-olSJl ^<a~v <s\l S^plj .2 


? Jilj 


^jOjO 


M.nil £>3 A (_j_a S-lzd j ^131 t ^ <s~\ a*\ tj 1 ^)jjJ 1 axj viSLiA .3 

i_]-il4 data, book 4- A~'l5s 1 ^*LiLaji_« lA^/iSd jj Lg \ *sC- 4iLs^ia £-^}jjj| j 

t 4_ 3 jgC- ^_^iaJl 4 ilxsC- jJj l <o.g a l__)jA ^21 ill 1 ^a-alLall C _AJ»is -d 

? ^^jilL kill-j ?cjJa £ 

S gibt-ail ^3 ^^Ll-Laii ^ i—iLuodl feASt j j^l j)A Lo . 5 

o3_A J^a o-Xsi 5 ^S3l 4 {jj 2 ai/sj C-lLai^, p.Vy (Jjajtis ^Jili ^cJsljjijl]l jtj kilLlA .(> 

V 1 i<\» a U ^j n^vl j \ g 1 .of*, Aib^ij j t £til _^jjaSI 

LLsA^OjjiI j4 t** O ~s. ) l3La t 4-iC.ljjji ^JJ 4 djljiiai (J jpk a Jjjji ^9~6^ (J^-4i .7 

4_*u o % 1 1 % ll dlLJ-ajiil 4jajl3 i__£j£3 ? 4ia "V 4 j 4jC-Lia>s ^ll 4_U>|1 A-^ dll^)i4i (J ^.r-i. <a 

? 4jaLuaVl CjULo^l 

p^ljM —Si J^juaai J J4 (l 1 — 6) tj^-^ A^.^a11 ^1jj]| (Ja .8 

4 _^ n'il j 4_siiila ji 4_ul >«—>. 44 L 4 C- ^Si li^jia Jj 4Jl Jpa ^JLujs ^i 

? 4_i3 

(l3“6) <J^ —ii 1 ^Jixjsdl ^jWunj jl-^La La ,9 

? 4_sjiSil o4A 4j^j 1 . J ? (_baL*lLs jl 

c L)3^- Lfc!^ (l3 6) (J^-^ (_s-3 »«A_j^kjjal1 eJLifc^ii ^aljl ( J . > ka^a 4^L_£a] Ij4_j1 . I 0 


? ^113 


C^J 
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ai&A 1“7 

j! 4A^-all J gilx-iCkil ^lAklbob LagXaS- 


^ lW'»>d ^jllujoiLuil 


4.„ jA A K mi a It aAA AjUjj La (J£ 3 ^ t^J AKAa (_g 1 (J^Ji Albwa^j ^-ftxLijij 

t£l_j'l ^_ a gcil*-all ^i.ii v li.u i lj IgXac. ^ p-vt .« *i ^giil Ajjljlt a <ng all . (software) .ia£a 

(_pal_j_C.^1 £ya ^AjSsi! ^gJ) (J4jL^.jLaJl jjIjASI j £^a AUg-rd^a ^jJauLuU 

:^)jLAail V (Jliall (J-Ujji ilia 0^^ t-frLa _)^Aiiji 

6J—S,t.il| J—SIjA (J-Aa 4j=k.jLkl| jil jAII £-a ^ibtail A^-=k.lj^ £jJaluiJ .1 

(J !La A-aL*Jl j_pai^)C-bU 1 /V^ ■"» ( -r i ">^ lU*J cJ^V' 

J_uiLuit pj\S V) <—JUuL^. Ig-La La A-bajJt Lljlj-v Lg k Lbi^p ^glll cliLjaiLijl 

• Lh*-“ u^- 

a^_£LIAlt (JlLa AjL^^LiJl £t51_)jjill jjlaxj £_a A^j^.1 _$* ^i)-Vnin dijj .2 

. A \ w a AaciLuia AjLaC. ^3 ^» < N's*i ^»LSij ^glc- (Jjjt-Airs ai 

Ar>3_ui ^_9 ^ 2 vSll£) ^Jlx-ait ^IAtVIuiLj A-iC-t u-<3 4-iLaC. ^_g] pA-v^t C 5 ^ 

(J-at_SLo jp_gjM AjlLaJtil aAA _jl_^3uj .x>i') jjl j_£(> j_)ju 3 (lAiLa 



ulu a 


jjb 


: \_AJ ^iW<n 


ti&i 


'-■ n 


it AjLaC. ^>LaliV ^j-ajlt JaAb 
iV AaIo AL-sa^-all ^j!_)ju 1]1 (_j-a jJjla AAOj gJl*_a]| (_j-a AJj^a a 3 j 

, 4 ;<bJ) ( Q'tl < s’'ti JaLj 

£_—a gJl --» a (_^l 4 AjLoC ^Jjj-calij ^^3 ^J^.A3 jjl (Jj-tnall ijiA ^^3 LljJ 

U _all j Aj_jj_^iiait (JjLiuiLuiV) (_yaJt-i «_s^jial! Vjl (JjL^-lus 4'-v j l -n ^jjtj^ll 

, gcJil*>j (_gi £-*, A^i.t J-alt AaLas. ^^3 pA?it (Jj 3 jlikiVI (jt (.-iaj 

^cJIxaJ^ ia2“7 
Buffering of microprocessor lines 

V tWa Iju 1-2-7 

4 (J^t-uLai! jjJa-3tJ ^jajibaJl LagiLi^aji ^j-a gJJJ (jjlLui (j^J ajlc- (Jjuo^il (j) 

(—S^J — itj . Lj^U Aui A . airy t L j luj bg-ljj Luli lillii 

A-SixLa (3 s " MJ^-^W Pjg-l-cJl ^glbkJl Ljj^aO (^3 Aiauii La ^-ic- (Jlj-a 

3~-JJ 4 i)L a <Jlil^3 l g ,rt _j^_)-aJJ ■^Lalt 3^ A.L-^li 

t-AtAak.] jJjaslj Ale- 4 -uI _ 3 a ^^3 LilL <_433^1! tAA . 3^ 

Sjbl < g-b -3 J4C- jAi-iajaJt o^)jl3l 3 I liLa . ^ 5 ^i.S?t g-b- 

3 —a js —j£jl ^gij ^-I’t-fil 3 a . -^ . l l S^)jl3l 3*1 i—u-iau o^jl^il (J^iujij j! driving 

?T_) -a>. A^_ 2 » 3 ! ^A CliA=kJ j_$A]| ? _j4-Lk3uail S^)jIa]I ^ftaluu ^ ^Ail ^)LjIxit 
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ajtaj ^ - lc- ejjlli jjo Sjj!>i3i tSUijj jl (JiuAiJbj jJUjajJI SjjljJl 

Q —JJJjIbll (j- JJ Buffer (Jjuala ^.lAaJluil jA (JiJl (jj*Ll abA . cJ-a^il 

£-slaJ-u£j ^S^JLs <^«l dilja (jujlj^ 4_ujja£Lll a jjI-J (jo o jLlC- (Jjualill lOA (jj"*AJ 

(jl -ic. UA b£jjj i (J-4AkJl SjjIaJI SjljjJ (_jA ^aLsJlujJj LgJjlbl j,W»all S_jjIa1! 

^_i*-a j_£ I cdtiA ( JjuIs V]J IgJjlbl J-ULAi<all £-JajLuU S_jjlb (j j^j *iL_ialiIl Sjjlbll 

(jjJJ (l' — 7) • (Ji-ali (^il ^rtbaJlui 4 JI 2 JI abA ^ LgjV {Jj-ali£i l^al/lVl m"^ 

. (Jj-saS SjjIj ^xlcbL luilj (jii jjI Jl (jAj {Jj^atall 4aLaC. 


tiilerin 


UbJ 


A ^.jLiJl ^cJLxjoit Jajln^t (j! -La^lSl! (JJ ■ ^3 (_£ jim La5ij l_iljjx-«2l jus 

y* -iLai t (_5 jljilli (J lc. 3_ujjjj£j‘yi ^cjIjjjJI j'| jjIja]) (jj!i jjj£1| f^C- (Jjjajp Ala 

ROM j! RAM <vlj-m ajSlbl! ^cjijjii (jj> bAbdl (^Ic. (Jj-*ajJ (jjjlix]| JajlaA. 

VI——>oAk.t ^jljjjJi oA a ^ao. . <—iIjIjj j (jLijsVi djljljj (j-o j 

jjlj _ IxJl Jo._ ,r>. (jjfaj LaAixi 4 jLull (j^a LjjLAi.LuAi.lj plijll AjIc- ^Jtx-alS A nibllj 

(j—0 L—ijr-a Ijl jj t_i 2 i—uiLu) &Ja (jli j High gJUt-ali (j* ^jLiJl 

grll * a\\ (j^a ^ jLkll (jtjjxJl Jn jy (jjSLi LaJjoj 4 ojjSjj £_ilajjaU (jlj ^yJht-al! 

gJl »Al (jj j£xj (jl_j 1})! A n *a dil j\jj »—i_ji<ei*i>>i ^jjI j-uill abA (j\i jij^a (_gl low 

. L^jlL j! (^ic. Ij^Ui 


j.li.z-i.flli £ jjl A 

Source 


(Ji <~is\l ojjlj 

Buffer 


JxdJl OJjlj 

Load 


AAJjjj\fS'i 1 jjIj^II ( ^2 J^dl AoLaC. ^1 — 7^ 


.«U jj.-vl ojJaLiLall JaAli,l^ll dsljLiill aiA 

^cJl at all »'« ^ gic. ‘ ^)Iai 31 (jja ^ (jl li gal l jtu J l A Lua jjJl 

j\ l^ijis-UU (jl UAJ o* high ^5h=i 3_i=wjli»Jl ^cj!Iaj3jj (jl 

J) Ujj 3 jj <_i jlla-ail di!jliiil ^ jA^i a (_jUii 2 i juij low ^ sinking 

^til juJI Ajvjj _lib (jjaliiJl jllli£ll ^ j » » ^ <iJl ^jiJ ^IUaJI (j-a l^ijj-«a 

Ai.ljja) ciili ? y (»1 (jlaljE-Sll ob^-J plijll >aJj.J (Ja J*-aJ 

: ^Juil 4_iiljjill ^^Ic. pUj V (Jj-oli <Ai.LaJlj ojljS 
» aIja _ UL) \ _ A* (J _ 51 d-Ujujl (1 h* {_ik-0J2».Sf 1 djl > i .M-v l (jl ^ A . i/a A. l l Aa.j lei) .j 


170 









^_5] f. 11 1 Qji 4uV aJA ^ 4_3lJ ^jLq! (J-al*£ 4_sa\ii «Lua£jj a^)-i3 jj gtibtjJ! 

4^*._pJSl 4jOaLo]| 4_uiii Yl p^glc. ; buffer £_Jjwsa\3 ^>i.x^Sj^nl 

jl <J_al (Jl_oi».Vi Ig ^gjll CaljLnil q\ JAw j Iij (Jj^lili ^l.Vvljml (_La^J (jl^ 

t} A r-- 4jjiaj ^ VfiM ^jl 4 _j1c. <..J3lJ (Jj 4 4j c-lijll ^clbt-all ^jJaiuL! La jLjU Jil£j 

. Jixj L«ua S^jl-ill Jj^iui ^jlnlL jjV (jLal 

^1 -xaJl ..i jV ^LLxjjjj t.- n?kj <L_jla (_j_u dulS l a] .2 

^ i V <Uba-Il aAA ^^a <313 4 (J-u-oj-ill <aLoC. ^LojV <L^la Cables tifcLuil 

^_iSti t J U .\ ^j| . tdLoll cJj 3_5 £tlU^-JS £ya JuC. (Jj-<a3 a^}jl4 ^aL\~v jumI ^jja 

4 » _ in tg_S 2)J_Si _ uj^I aj—A 3-L»A t (J-u-ajIiil t .f\\ utl 4 -j j« .jljJ1 Aj .n.lall 

^11_st^JI (j_a 4-=kjlisJl ^.j^aJl <j£L5 ^io jjJj aa ajiAj capacitance 

_ A 4_dll_ l _ 5 a]i dlt-3-iflaS.il a4A (Jj-q dllalLj IgA jjjuj 

a4_A cJLaj j£\jj (-**U?». \ 4-dLc. dlLsfc^-all &4A diiJ Sale. <a.^‘i ula ]l 

4j j) -.„uu igJ JiSj AjtJ^ya {j^JJ (2 7^ (JSui • t^iluill (jc. 4_LSLill <*-uiil 

2 ^vu 3_*fc. 4j\i diljii . ttlLoiii parasitic capacitance ^Liiall 4 jll31 <.. iu»o 
4. 3la ^JLt-al! 4j.\o (_5-ail di^j^ll dj^)£ ( _ s lc- I'^jak.jpa (J^.-tll ^1^ la] <3l J^SlI 
a ■» 1 _ku-oll 2 _.;*> buffers ^la<!lml j j..i-v*'...^ <UL^Jl aaA 

. a ^pjitxa 



4_iiiiiall Ajs-Uill A ~k i‘i i Aj ajju 

** ** * •• >*V 


3 _! ‘-^ j3ill (jS^LxJ^ 4j^*_iuJ1 4jtdiia]l Cjljib A=».l ^2~7) cJSui 


time multiplexing p. s -Vl >. G ^1 LlilaJlaL^il ^paxj diliA .3 

jl-Ui-a ^j-a ^jVl -Lj ^lajk <iiLajll ^jlll 8085 tgjl_)LjA>a 

o-i-al jlaC- S_)L!i] 4a j)la5>ll aJA J - ~~ n-v j Ljajt Ujlilaiil _jl u<i^ 

-3 Jaj-eai!lll_ l dll3 La^ <_H)L3t_u ejLull J-- 0 tlilj 4*-J Cy* 4 'uja-n 

dil-3 Lia 1| a jLuiV 33° 4-jLoC. ^yo diLaJLjt-all o5a (J- 3 ^ • j>4lSll 3- > - g * <> ^ 

—iil jLuiA ^LlsiJl o jLS*)/ ^ ^uaLk jLjuo 1^ Jj IA-1^3 

Sal—c. 4-3li ^ 11 jm lt 11 - j 3^ I al , djI^Lvjoxili oaA ^ 1^- 3La^,Sfl J t * '~'j 1 >alla^ 
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^—aJ (j-aLx jLuta j£ (Jj-aa j\ i)_jc- 4aLaxj (*j£j ^AVIwM 

(j—* (Jl—ax.Vl (_pal_jc.i—j buffers Jj-oI_$ a &3 a (jj£j £ -~& 

• <Ail jLlBI 

s—il-lxx!jLa31 (j >» j tiSU^a JjLAal^l . . vx*im l (j* 4 jV 4_jL ^1^)211 3x1 I3J (jVi 

(jV (JjL-al—& ^jAxutLui ^LxjjJill jUixl Aic. jLuc.^ I ^ 3xjj (jl 4—LXi 

: 4^a£*aJl o4^_j jaUall ( *-j-lxLa'i ^jl^joill (ja <JLiA 

1 _p\-a (j_J-J (jlj 4 jV ‘^a .’i'vninui (jj3!il buffer Jj-talill (jli li^}£3 La£ £j-lallj . 1 

. 4_cK'i'^'i tul Sajli ]jla VJj JLaxhO Aj^jila-iill Lilli cjLal jUlLi $, la^ll ^1<^- 

A IjjJ-tn ^-ic. 4 _s£^a]| (Ji-al ^lll ^ vax S J b ) £* 3 -Tixhj (jjSj (jl .av .2 

. L^aIvIxILusI qa S4jli jli 1 xJnj| Vjj 

-Z u t JuJa (j>» (Jj-<al^a jlfLo t J U ig> SjLjiiVl 4.».nla Jj-al_jlll jjjj VI * « *3 

j—xjj (jl S- 1 -<iU31 ^SAxlj l^)ii_£a AxljjSi Jjixj^ S^La^I (JjAju Lgj] 

, ^4xjuulj t—i j^jj o3a jLa CjulS 13j _jLuc-Vl (_^5 iill3 

( A _DLx (j_ a _ui SjLujVi buffer cU-aliJI <....unIjj (ji <.._jj>_i .4 

4 —=4 j &Lx4i (^a lg S_jLuiVl (jl (_g w >aj &LxjVI 4j4Lx1 ciiI^Luia jliLa tdli^a 
S jg-xVl (^lj gcllx-all (j-a Lhj! 4 Aaic. SjLuiyi (jj£i (_£31t (jjjljwJl jLuia Jxa Wfo 

_jl-uia Ajunla (j>a (jli c*U3£ 4 fc£ll3j ^ajuu (ji (Ji-alill ^^Ic. i__ix-s tilli! 4a^.jliJl 

1_>-^1 _131 gtiLn-all (_g-ljj (j-a (j-iiblikjVl ^oj Adlc- SjLSVl (jl dlljlaBl 

. jLj3c-V 1 (_g^ dl.lji (jl ^U^iuLojl (Jj-^alill (^-Ic. 1—120 

JjialaSi A-u^O CjL! 3~7 
Tristate logic gates 

.laj) laAjj (j_—a 4__C-jjdi-o (j_C. S jlj£> (j^gSb Clil^Lkiua (jA jLuia (_^t (jl 

(5jlj—all (^-lc. Ig-Ac. (Jjua3-aj 4 gJbtJiill (jA (_gl c 1 g 1 l- ^ 1 (^Ull Ajjljla]l 

Jl—^—jlj-JJ ROM J RAM ^j 1 J—(Ji-o < 1 ^jliJl aj^.Vl (ja Jii^l 
^ a ij.UfiL 3 _uLoj (j<, (jj^jj l^u3) cIjUUJ! jL>jia diljUn^Jl sAa jya . jrlj-i>Vlj 

13 A (j_—JJJ (3 “7) J^id . L-jlI^.l! 13 a (^i lg m_jAj ^1 CjI U,a all (jiut-J 

. 4 laj~% all S_j^i.Vl (j^a jjriAll 4_ilc. Jj-aj 43 j gJl*-Jl (j a Lx jLx _jLuia]1 

I-aj Ig-xjx. (jj^J (j'lj 4 jV SJ^Vl o3A j *_iAX. (jl 4 -x.Ld (^alfill (jJalaJl 4lLx ^ 

jl_UOA (j—a V_!La DO JaxJl (jj^J D*1 (j^^ll (j-a 4jli till3] . luxlj j] 1 jka 

(j-a l4x.lj 4-lie. c ^_^l (jSj RAM J! ^ jA (j-a I ^jlc- dlUUi]| 

l4g_X ^ TTL Jl fUAs ^a 4^1 jM (jla ^ La£j e ROM Jl £ jA 

(jj4A 4 jx.jj di]j2 0.4 (j-o Jal 14^JX (jAtj ( _ 5 iiaiall jijLAiilj dj]j3 2.4 (jja Jj£l 
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'—short circuit ls*j ^“3! 

l£—^ ^^ U% (J rf oOWt^' ^ or* £ ja^i <i=w>oi S-^J^ <i& £%■*> 

4_^.ij) short circuit j—-naSI 13 a aJc- oSj DO cjULull Jhi*. (4 — 7) 

1 a] U_5^ AjjLfi 4ic». j-q (jo SjUc Lag^.^k (jj311l LiiJ^ 3 >■" cJ^- 3 JJ 

. A=*.lJ jl jitrt 



V 2J&&A\ 0^1 JiJi > U 

—A £_}i. ^ iLaASkHjaii I j] £)] £>3 a D} 

ei—A Lg-ic. di-aJii ( 3 ^i (31*1*11 A nt.f> diUI j^ll (j* ^ Aj jjjlai*]| 3 jm*A* CjIjI 

j_ 5—lc. *b sjj-»jj 3j J ii.i i (jli-iftil AjlD^j dj\j| jJ! . Z&£A\ 
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4 jl yi ^ 4 > 3 <jj LtL&ll AajUii d)Ll 3JI 4 -jl 3J ye.j 3 liSjj j-UJ (5 — 7 ^ 

4_IL* _wi.'v ^_1c. \jL^> 3 ! 3 La) jSj Lojl^ 4 jI 3 JI o 4 A , NOT 

H 4_ »a 1 4 jLau^jljiiil j_j)-3 H _j yz j)Luij t jL . il i (jlS 13) , 

V _ s -Sl-iiLj ON uj^ 1 . T2 cJ*^j Lojs H 4joIj ON L)J% T3 Jjji u^LLILj 

A -SLJI o4A ^ Iji^a £jiJl oAi (-5*1 ur^J^' U .^ 1 

0 A £_pJi jli tA 1 ^ 0 j-ic- ^1 OFF oAl *La ^ T1 y\ 

L <jA T4 0 .^ L IjL-a (A-^ A' • Vcc 4^JI j .\x^jo ,j-a V J_)*^a 
ON Oj-% T1 JL^ILj OFF Oj—% T2 cU^» La- OFF uA T3 JUL 3 

y 3_Vcc \iJl J- U-A-aJ ^,,» o’ia 4JI2JI 0.4A ^ £^pJl ol-^ ‘■^4 LS^ 0 -? 

. cAA <Lj 3 ^\I (j*ij H i_g! 1-^.1 3 
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Tristate logic gate /cjUl yl\ 2 ~ 3~7 



lij Cll_AAsJ ^-^kJl ^-vIUa l.unl-y \a]Ia \ijia (j! (jliLaSl 3 aD Ia 3a1jjJI jiAji 

4_aaUa 4_jIj>a1I i -*\\nu fcdluiJ (j be ^,1' 4_u^ilj 4 aI^a 1| (jti ^1*3 t_a^Ul IaA (jl£ 

3-jIjjaII (.h 4 ^ jl ^JAC- (^Abail <—S^pa (jl^ Ijj LaiJ ( LaLaA (jhaiall 

(jl ^_Aj (jhaiail AajLtj CaIaIjaII ^ J^p- SAjArit, Alisx A=k.l_) (jht'lali 3 alL>Ia 

open circuit '—^.jULi <jj£j Uj}j l^lj Vj I jL^* (jjSL ^ gr j=Lll 

• high impedance 1a=». 3a11c. 

-A*. 4-L^-^al ^ ■l-s'uu a l l 4jjjJASlVi S__)j}a 1! (jjUJ (6 —7) (JSjjS 

enable .Iaa _wHl! .Ixi, ( 3 -i_}la (jc- 1 .$a3 ^SaaII ^>2 as j (jl-ii,all 4 _lDIa 

i^Aa-^jLH pj (^lit ^T_)=|J| 4_Lv^a Ig-ui&j ^A oAA 4l^_^<i 


ajlio j)l 


(5-7) JL. 

c _fL-el]l ->_% J**2 J&\ T7, T 6, T5 cji JLuu jiljill ^aIg <j£lj 

T7 (jl—a H 1 —aSLs, JaAjiHil Jai. (jl£ I j\i . enable Kiwi Till iai, (jjjha (jc. 1 $a£ 
J— «S 3—iljjJl a li JlSibj OFF uj% Wb l£ T6, T5 ^ ON oj& 

(jl — 15} CA— a^a ^5 7) (J£ - ui ULiLua ^2ll (jLa (jhtia.ll 4_u1aa 4a1^$a£ 

(jl-a L ^-A>La. laj.uiuil .hf% (jl^ 151 bat . (juSjtil j L {j_^i ^ jill (j}5 H 

(j_a y& (jli (^tlibj ON (jj% Wba JS T6, T5 cj~=^ i— OFF Oj£a T7 
Vj (^--bjVl (^ V J^.>a jac, OjSj £>11 (jla (^UIIaj OFF Oj^i T2, T1 
.3a11c- 3^ajlLt jl open circuit U-jlLa (jl£ jl LaS (jj% Vcc ^?dl (^ 
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> 


0* 


_SJ 


UJ- 

laj_ 


iSi! j--a 3-jLa-Jl ^_ 9 dlLIjj]| <-Ju£ jVI (JljuJl 

^ t> jj^I Jjoajj <■ ^aII short circuits ^ j$-£il 

? (4 7) <J^->i (_g-3 liaouiaji La£i djljLjj^ll la 

£j (j'i c_J—aj £]|-x_oll diULuJl jLuixs t _ s ic- cJj-ajjluj (jll a_j^.-aVi jj 


Illl Jajjlaik. (jjjjla jo jj jJjlaLaJl Ajj!!51j dabl jj jo a jbo tg_i9 g-jiJl <LLa 


J' 

6 


j=* jl (^1 Jj -aJ^avVl J«^« ^iU-Jl jli jlgo. Jl! 

_ 2 JI jAj laSa )A=».ij 1 jlgja. V) jLuuail ^Jo ( Jw-> j* jjo jl£ ji Lai 


1 *' j~ .i 1 |AA a 1 A-' n'i -oj 1 A •> j*ii Ajl (jjl • Alialil dlL j9 ^Jbt-ail Aju (JjaLtJj ^jiil 
(_£aJ1 jAj A- la a l (jl ^ JL*iil jA JaSi Aa.lj JJO <i]llA jjl-j jli djbljJl 

3 Isj l...-<al j dA__jLjji) jl- niA ^Jo jja Jjl.Uii ^jUl jA J giUt-cJl Ajoi Jjabtjj 

Ig_j (j*aLk]| 1 ,am jl laa», jjl A.-^-ni diULnll jLluxi jo ^huaila jjliuai 

dll_jLnll jLmjj ^glo jlgo> j° jill J- Uja jJ A_lLaO jjjj ^7—7) Jld . Jbt3 JO 

. jhn nil Ajj1j\j dAj| jj1| ^|.Vf».Tui)lj 



dil_jljjJl tdllA . ji-»t-all 'Luls'Ci djLljjii Aql'lA Jl ^-IjiVl j jjj (8 — 7) JIjjI 

till_iA j] 1_<il t *yUi JsLuijjJl JaA jli 111 LaLaJ I glrk A (JXa tg-a.ji. jjlj 

1_daj'l liiUA . *}/bti JaJjjjjj.ll Jaik. jl^ Uj ji. jj^j 

Ja_i. jj% l Ijli-a j_J^J UiAio Vl*i l g.)a Jj t u J JaS. jj% jill dibljjil 

J ^1 is—* f— AY^kA^i dlil tjjj a g <a . Aalj j Jh^j LaAjo VljtS 1 g.iajtj u 

. <LaAkjjju (_$a! 1 {jnKlU Ajjj)LLo31 
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- W' '•''i i 




(Jiiil 


(Ja-ilt 


in.! mViI' 


V» ua Sail 


■Li t Jn.u\i 


■la) j <_5 jLjU Jajjoulll -ha (jlS lil (Jail) = £- _)aJl 
i=vl j {_5 _jLju JajjjulJl -laa. (jt-S Ijj (Jail) (ja^c. £_)all 
jkx*a l5jIjjU Vnj mi h\ 1 Jaa (jlS lij (Ja.ll1 = ^^aJI 
_)i«i (_£jLju JauaLul) -La (jlS 111 (_j~» Alt jjjiSjs- ^^Jail 

(5^1 <^bi Jirfn (8-7) ^ 


Latch 4-7 


I s ] UIA 4 .. n ■nl A. |_g_1 oljj£^a ^»l4-aj_ujl (Jj-cailt 4lLaC. <—\IW.n dilS-ulaj]| (_paxj ^3 

3 I . (Ji-Jlll E. *Laa^A (jl«iS3 3 X Ig.a^a (jlc. 4^ajLt^]l 

(jj) (Jl___jt3 K wVi.ul) Its (ji LalUa LgiV 4_u-aLai| a4A t*‘n>n\ AJx^ji 

<j\_ 2 JUi jjc Jnn»n\i Jaa 3 ] -l^a-AJj ^Ic- 4 an a CjLahSlliA 

.flip flop <—O_3 Q o SjLc. <iLal rt\) 3 ] , LaLaJ -Vlij ^^all ^glc- 

(J 3*1 Ti J3 C_j^la ^gJc. 3 ) (.^lurvj £) ^^ill bo blloj 

4-ajL(->a]l (J laj . CK JP ^ <—a_J-b ^^ic- ^ 1 «3*J Q ^T^al) 

,1a, .»*! ^»1 4-5) Lallla D 34*-! 3! ^ia. 34*44 V L <& S4ja.j-a]l 

. ^" 3 aJl ^Ic- CTl^sU)^ Ji3 'LajI*-*!) (jj (Jjij Llils ( (_ 5 ^kl 'bJaJU (_gl 

S_)g_a.l) dj\SjilaSM £yi 34 &II 1 »«-nl i^lllA . c^luiLoll I^A i_^La (j 4 ij (l 9 ~ 7 ) <J^-u« 

4 4_ j! vi J^. J c ^ >IlaT) ls jS1 J LaS ^1] diUbJl 

dl-Jij tilujLall dsUloill jbjtA £yii (JjLaali <b\iL*j ^*4 ^^lalail 

4- , -S»-3^ S3_uaLld diULull jbuax ^ic. 4\j i.si jj ^laIslIuu ^ a4a.j tdjjiLali 3V 

Sj\ _ c. 4ili . 3 b w, \I ^jfjj (j$\ ■la,1 3 II ji La] JaSfl (jiilLall -la.1 ia.Li 

3I _ uiA ^Jc- tiluiLal! 1 (jJalail 4 _u3Lj 4j| 3J i^LaLall Asij 

(<_j 9 - 7 ) (JS_ uj . *ifLt3 (jjaLall 4 _lDLi 4j| 3 JI la nan iaa. (j^fLi LaJuc. jai3 diLLnll 
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. { jlnlal l 4 jll)1j 4j!jJJ 4jC- Jj.yi-o tSlujLs S^)j|Js (JiJi 



J^aS * vA.1i in ^jiaxj 5“7 

4—-llaC' l^ol»'i , fi‘u»l oSLaJ ^^jll ^cjI^juJI (_jJa ju <JjUjfLal p^aAl IAa (_gi qI a jjtlm 

4_a.tlall £cj!_j _uill (_g& Aaifi *Aa C.tl mjl 4J| ^j! <__±ajj (—>Iq 1 mall (J^c. 

oA—A dll—Sp-IjA 1—Ijjllna Aa5S { 4_x>| AaHual ^jiLa-i ^Ao^ 0*4^' t^tiA (j£L]j 

. l^alAaAml ^gi <vJull (Jj3 \-§-a$ °lj ^tj|_}Jl]| 

ftUjVl t gAU) / gAaLaAl l J£& c JUS J jte 74244 4 a4 >&1\ 1-5-7 

1-il £-i-bll (l0~7) ^ ^ExjJajpAl ^JJajll f-mjll ^gil jAiilL 

(jl (_$1 l ol__ajVI 4jpLa.l 4 *Aa ^jl Ldxll .IVxV . &Aa (.J^aC. 4 AS 

^_111 74245 4j=o_)Jill qj,i£cs. ^ic. Aaia 4^.1 j oLaAl ^gA Lg-iS _ya (j! o^aJ SjLiAyi 

4-a-uiLa (JjlxL&ll 3_u^j diljl jj (^jAc. (j 4^kj^»jlll oAa * Igjxjjjl ^Ixm 

Q.*nl 'i II .In U»"l\l .la.-k. 41 dAjl^jJ 4 O' 4 4J_j5La 4jS. j)a-%al l i A ^gJl 

(_£J_a.^1 dll_lljJ ^JjSfl (j-a 4-ij£La ‘LulAll ^C^jA^allj 1 O^jlaAl ^glc- t$J 

o' Aa—=»V . 19 f 3J l-j 0 A 3 A' t^Acu (_50=^71 ^ U-J O- 3 ^- AaiAuj Axk LgJ ^Ij 

£--daj pH 443 dAlAlj t IpSmn OO^ 4AL*J OJ^ (l9 j 1J An nVnl i Aa jAn-n. 

(J—Axial I 3_u!>\j dlU 3 JI O& ^AjU La£ . (OEb J OEa) l^-ia (_}£ ^juil OJS AAno^ 
tj_a.4 ^ gAc- ^jla ^4JUA! ejiA p4wn^ cJA*^ AfijAnl l Ana , (j! LallAa 4_j\A 
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3a jj Vi jaii \ i <-t*i 4 ~s a AA ^J . ^Sj (Jsiiij 4_a>j^juiil a jiA 

_*^11 *La*jliL LaaU OJ^ jLai-<Jl !3 a j^ill ojLjjV! (jV (jjjlutll 

. JjvUaVI (^* 2 . oLajVI Aalj Vj 3 Ujt. ,a\l (_^J 



sta^h L JJl t 43^14 ; L -iLaS J fe- 74245 4 aj >£fl 2~5~7 

(Jl/s~i umtj jUjjj Ig \5Laj (_$1 t j^jUj buffer cjjtc. <jc. ijjLic- 4 --jja3& 

j—& j ftlso'i? I 3ai». (jj&le. jac. ^gfDU lg-> M )^.j & tllLa jLlaI! 
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(jj _£_! Aaj^jJill AjILjlS jl 3 ->j >u n Jai. jA 19 t—S_jUl • 1 

^—a>Jl ^uijSl '(l 1—'7) • Chip Enable, CE j^a L«jac. jUi 

(j^j__£j (j\i ^^AjueaJ 19 <—S^paJl C*Ai& . Aaj_jjaLl] 

*)! j A CLk (jjj£j Aaj_Jjjall jjli ^.iiwlj^ ^>Lolifc. 13& I o.Vvft J t A luni 

13_ A (jj_ Sj La.Vi»a . AajjJill dlULul! ftlaJii 1 c_s_)iall . (Juucj 

13_ A (jl-£ 131 Lulj i B A (j^s *Ls>jV 1 j^ej diljLuiyi (jli Jiadj i—ijlall 

Asjj _lulll *3 a (j\i tdlil . A jj B (jxi ftLaj^l SjUS^/ 1 (jli ^Liua JaAll 


(_g_jiu i U£ dlULull _jLul« Ja^l-A (Jj-fasl 1 A^>. A_ujl_La 









qj iiUU J }lp 74374 ^ 3~5~7 

^ If- ^LL-ea^-a tg.l^ E) 4_uLaJ ^Ie. 4j^Jjijill O.AA (_5 j'-^'i 

Sutiajj frlEiC-j Ale- . 11 <—i_}ExSl ^Aj CTC <—ijAa 

^ \\ D <J <—al_j-Eii a-^=».^a]l S^Lu^l (Jalilj L_s^paJ| 15 a ^^Ic- 

pj_ E>C -1 LaltEi ^Jic- a^LiS^H O.AA {Jiajj i Q ^EiLL<J| 

A _^_1c- (Jj-d_^s diECsLall ajsA E>° J (J£> • diLiJajj ^l 

Ei^> * i_j_Ei (j_9^ ^<—il^Eil ^1| SjUjj'i?I ^ <u. iu (jEii/Jl 

^_3 4_2fc_i^wiSl a^A ^!>iiJluil {J-ila .latj <_£^L>i . ^Ua OE (l t—i^}EJl^ 

E ) ■ J' * (12—7^ , 4j|^L»ji<a A T ' jEl\ ClslEllj 8085 ^JEk-aII jLji-o (JjutaS 

* a.1^1 ^a^Eall ^uai^)Si 



181 








Buffering of Microprocessor Buses 




1-8 


ye SyUe yJL bus jLji* yl yli ^LjJI J liij j 

. y A ^f ylA A *—- 1 ! jjl iAlLa j)lsr . a {Jaj y^..a. i Ig Jc ( jll j A^ylyLall Jajoill 

UT~* SAj. —'h o— _s*_a yAjua^a ya Ai.yli diliLu]! jl CliLc,Jst-all aAA yjSij SAle 
yA_ll yjjUxll jLola Jag aliHVl yAli.1 yjfsj CjIjLaaJI aAA ylaucj . y=J <—jaAA> 

y j *s^ y A^ l yaxJlj i AjaJL^aJl Sy^-iVI Jj Jl*^a]| y® CjljLSI LcuIa 

^g__ll ^cllx-all ya A_a*yli, ayliSVI Ajle yy£o yAll CAliLul! jLwia (jLa alilVI j^ J l^ 

Jl_ *_a]I Jl A Vn-> all Sygi-Vl (j-A ya!Ax]l jl A.usr n Aiayi Ji A-Loi-all Sygi-Vl 

yA AJaAa^aJS! Sy^i-Vl Jl*-*ll A_gi.lys A\\aC - y» C V J l y] . yyil Aiajl J 

A aLLi ^JaI y Sy^i-S/I eAA U-ilalikill Jl*-all JSnLaijj jll JjLuJ! ySyj 

t & A , «y g oAA yaj Jj CaIjLSJ jl CllLayix-a (JU^LuiIj jLuayl L_ii»li>Jill 

-J}M £—L5 -ij jb^i l^ia £y^ -^Sj Jl*-° Ai-iyi y£J {l~$) 

^_le JL_!La5i ? 4-£ilya]| AaLae j£H»iLa ^utA-> Jil j!Lj lAA J$3 t AJ-utxali 

e?.ly__a oy^lAj Jyil <Liij}Jj JLkAl Jl^j J ^vuil l lAA Jl yyl AJaji-all Sygi-Vl 
J La<. JUJl yl JSJtfi liA J Ja*.V . ROM laa U \ya SJIaj RAM JLSj 

y_a A_JtA J-al_still Ajyj Alr> x^.aII Sy^i-Vl ^jarvy CllLayl*~aIi Ijl^A jl l£Lb yl£ 

. CAliUJl ybjiA 

ytllS-uLa Luin A t~> j~s oil Sy^a.Vl y^> (_5^ ^bt-al| ^(Jaju.qjj^ A^.lya Ale. 

: LoS LaA j 1 ^ag-;\o L-ilillll 

A—=k.|j J)Lg-aj VI A^aylst-a y*l (Jsj ^aj V AJbi^J (j;\ ^3 4aI y^i aSIaII t J>-) 

y-a jW-?- L$\ ^Ailalakja^ (jL-<ajl Alii. ^ ^IIsiaSI yj% La Ale- All yl ( Jko32 

.(_£ y. .iV 1 ay^i^fl y_5^ Jais ylg ill Ia^a (JLuajl ^^Ac. (jj^ Alii A all oyg-iVI 
yl—3 £-|yij AjI yj y 1 Jl A-aylst-a JIslaII (Jjjiyius LaAlc, All ynH yl Ajyl illLaS 
. RAM! (Jl CaIajLj ya CajLj yl (J] ljJnjI laAAJ J A^a jW <\l i aAA 

A-ily yla Jlst-all (jU^-tll Ale- All ya aSIaII c_iiA All AaIIaII aKjuLcII iIaaIa 

a —Aae. ^— a J - ilJiSi jl yajj&j yl y yiVl SygAV! <^li A la ji al l Sy^iSfl y* 

yl A_Jyl lllll RAM Jl ya A-eJst-a ly2J yl JIjlaII Ajyj LaAlc- ^IfLaS » jLtaalVI 

C aI a jka y yi-Vl yfe JMj (J=w-£u J JliAl ^jlyj yl j! ROM Jl yl ^ojuaj 

yl—UL4 ^Jc. tllLayLt-all ^.aLuoaj ^yuju La AlLaJl aAA (.f,U-?> 1 Jl « a ! 1 Jl 

4_^^Lj CjL| yj| ye. \ nj[A~\, ylayst-a jJ y^LuJl Ji^all J ll Jil A3 j Cjllljl 

. yRlJl 
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^A_*a LaaS ALu^aLua j (2 —8) cK*2 La£^ Aajjaxll ^»Llaj laj|_) La£ 

A Sklj (ja £-° gJLtall (Jalata ^»Ae. jjLajJa AlfLuia ^Aj I AJS-uLall (J^. A3 

^.Sfl (3_-U (J_iljSil ^»A-C- ^A)J A^lali Al^jjLall Lai . Alaa^-all (ja 

oA§3 jLuiall (_ja3j ^gAo *■—■iLa^lxali ^ALaaLl ^aAC. j) Calalaall _jl_uia j^lc- AJaa^all 
(jj- LlLoII AajLfi Cala! jail AaJLal ^3j \g j,ua jjl (^jLall jJjL^afill ^2 LirsaJajl 

(jl l_—.,i.>iji ^j^jLall (J.i.iaiili ^2 U-> t>>j1 Aslj l Ala-iakaAl S3$-=kVI (J =k I_> 4 15 ^ 

(J_aJ_Ja _3 (^luali A-£Dla Calaljall ^lA~duj| (jjjjia 0° Al£jjla]| *AA (J^. 


3—3 


l_l 


_ Sj A _jli _jlg- =x (_gl £a (JaLxall ^Jlatall Aj^)j laAle. (**n-a \ aAA 

A_L_s»^al| o^^=k.Vl (_ 5 ^W Lalj Ja 33 3 ^-g > ^ lAA Al^.ja ^3 ^Vlll ,lrv Aa-uSaij 

_jl _ uaa ^ 1 c. A Lusaka - C. 1 . **V i\S La£ jj Alala*. CjljtaJl _jLaa ^gic- 

£-* A irm a i l SJ^Sf! cJjj-ajj aA*c- t j ; iu (3-8) JSLi . open circuit <-^LLull 

(J_ £sj ^g-> o_j3jj) (Ji^-a jl td£lA j! C a.ta aAaJbal A3j ^tiLaail 

1 a ^- 1 C- J_jak._^all <j^ 13) "ifl*3 cJt's. *\\ |AA ^A Jua i 

^JlaxJl oAA j^gja CAaa». 4 (JLxaAl lAA AlrJ qa ^aa-ra <_£a 1| <jlji*Al LeLaJ liLUaa 

_ji (_J_*Vl*'a 'ij.A > Ai AaLaC* 3)] • ^t_a (JjaLtLatt (^aJI Ajl^._jI 1 jLgJiJl Iaa 

—3 (JajL-aSaJl —1 Lg—ale. <—s^jjtai-ui AJ=ia=k^all o3^ J r k '^^ Cy* ( J - l^ ^ 

(Jl— 2 *.Ayi Cal_“J- SIaII Ag > 13^0 Qc- (-Lua=J 1 ^pa^xa ^2 AaALall (J j > 


OIJ 


l-ixll _jl 
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? j»£aufl Jjm 1 jUJ 3-8 


dul-ill 5 5H jl 4^a^Lt-al! 4jll£ -ll^-l ^ILt-ail (jl ^liLa (jjajlsl 

Q _a ^ Lua^jtva gtH*-*!! (J»qj»u lbL*a c E100H Iglijlc. (^lll 

O'j — *$* ?JH cs ^ o) ? OUUJlj (jjjU*i! jUw. 

a.}_A (_jj ^_ill Sj^lAll ^cjjjal tillljj (j-i_jti*ll _jLoia E100H 

£_i-b jj ^llst^all fc^lli .iiC- t ^tlix-all (Jjalatlll jjjuiljuit ^Ic. j 4 u I djAill 

_ &A\ . l^a ‘AiW 11 ulM 1 55H ^.jU^ll 

js_1 Hutiil ellA (_5 j1aj ^jlll S^Slill 4a*jjjl .lautmj ^la Leslie- ^cIU-aII (jl ^^A liA 

(j A (_g 1 c _Ls (Jffi m na ^*1 diLajLt-a Lg-il] (Jjoijiui (jlS 1 jj Lac. 4^a^i£ll 

-£_al Jai. tilllA (jj£-i (jl (_g JJJ>>ill (j-a <jl£ tilljil . Ig-Ls 1 ^jSj-uj j»1 1^2 e .V*'^n« 

1 j-A (j* t_S.i$ll (je. 4jt-a (Ja UIv ^ i <_gJiil jl^sJl Jf=^J gtll*>all (j^ 0 

Jaj_ Jba. j Ja_fvll ll^A (JSLa . 4jllSll (jiajij a! l<il_)Sll (jia_jk J _^A (Ja t (J^ilxlll 

jl_ui^ll 1 jiA ^ iajl-»4ill -iJic-j control bus ^Vil l jLuu» ^1 di^l ^ji.1 

ts®-^ -“'J ^50 JajlaA. 5 jljj1 ^aI liA J^Aiui . _)=*$ 011*^ (j-a *■ '»1'‘^;1 
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. A>al3AJLuil Aic- ^L£l] 

* ^ La ^ t S->‘i\i -kjk A (_jja 


A kuu . n j kail 13 a j memory read, MEMR oj£13]| /kljS kA .1 

- (ROM j RAM) aj£!3Jl o- SpIjSII 3Jla ^ 
gdl—*-<dl ^ kAll 13ft j memory write, MEMW Sj£I 3J| ^ 3_sL&il ka .2 

. (RAM) SjSil3ll ^ AjUSJIJ 5Jla ^ AkuilL 
\ . n.Viff . ^Ui <jjfk kail 13 a j input port read, IOR JlA3j Se-ljli kA .3 

. (Jta3j Aj| (_JjQ dlLa jk -a (Jlasduil Aita ^3 ^Jk-all _jfk 
—*i jj£j ka5l 13 a j output port write, IOW <rljAl 4 _jIjj ^ kA .4 
. ^rljAj V'J^ J} 13 Jluijl AJla ^3 Cjj^i La3ac 

3_kaJ ^3 Vl*3 (jjAj (^Aaill kijiaa) k _jkAJl e3ft kk 3al j Jaa.^? 

k j} kaJ| a A c-jj-aakl a3 ft Aa/i.mj t*ll3] j A-LalA kjjkall 

jj kfi3 ^fLallll kj)ka ^ajju ^jl L_ll jj-<all Ajjtaa A-Uidj _j l nt .a l bi 

Aajj — ui (j_^ (4 - 8) cjku • Ifrjlc- ^£a3]l jLuka (jpLkl { _ s -k' <_£_)a 

£)l k_ aV • ^Aajllj ClkLulIj jLiadl 1 dsl jLaudl lg_La ^r^}A. 33_j ?cJL*_a 

13_ft ^3 1 ^-i.ij^jJu (dLalLtkl \ tka 16 (3Ajk*li _jLuia kj)ka 33c- 

I-aA CJ i 32 (_g-1] Ak ^k a 33c- (du 8 d>l3 dtaJl*-ail ^^Aj) <—kAll 

^_3 k jjtiA. 8 diUkJl ^)Louj kijka 33c e£ll3Aj . Ajj3aJi djla-lLcali (J k (_$ jiu! 

_j\ ..>»jf> Ja^ka. 33c- Lai . (_g La^ laJaji 32 dij 8 dll3 dllaJk^all 

-3«-a a <_a—kkj U^juil LaA 33*Jl 13ft £))$ (4~8) (J^S C 

. >v 






aAax! 8085 CjIjLuw 4~8 


XI 

1 


40 

Vcc 

X2 

2 


39 

HOLD 

Reset out 

3 


38 

HLDA 

SOD 

4 


37 

CLK OUT 

SID 

5 


36 

Reset in 

TRAP 

6 


35 

READY 

RST7.5 

7 


34 

IO/M 

RST6.5 

8 


33 

SI 

RST5.5 

9 

1 

32 

RD 

INTR 

10 

il 

31 

WR 

INTA 

11 


30 

ALE 

ADO 

12 

CO 

29 

SO 

ADI 

13 

o 

28 

A15 

AD2 

14 


27 

A14 

AD3 

15 


26 

A13 

AD4 

16 


25 

A12 

ADS 

17 


24 

All 

AD6 

18 


23 

A10 

AD7 

19 


22 

A9 

Vss 

20 


21 

A8 

8085 


Ulijial (5-8) 


—a (5~8) l£—> 3 ^—a La£ 8085 ujljlal ( _ s ^- A ^.^.la s^laj \JLiSll 15} 

: ^ILoall la^J a illa. <41 djI^jLouaJl ^lo i_s^*iU 3 \ j t -s. ^ 

^—5} A8 Jaj).laa»Jl j ALo Jala Jbj ViS 8 (_gic- *—ii^}*3ll (j£Laj _jL ul ' 9 . 1 

. S^-urt-ia!) S jj).na.\b (.‘.HtnR lajiaAJl ^aL Lai A15 

. Sj-uSLuJl S^jjuaiL 4_ilo t_i*jua]| (j<o Lja.il JjULnll jLuui .2 

_jLui<ai (jjjLiatll jLulaS la^laA. (J ^A (J& AD7 (_glj ADO -lajlaivll ^Wi 15La .3 

>clUU1! 


c !j-utliAli s^jjucaJlj Lja-il £jj^a*j<a tJ.Uii-t1 l^Lia^O LaS ^Vlll lajI-iA .4 

Jaj_la~> \ A _a!lo Jaj)]a->\) o5a (J^-9 WR _J RD -iajjla'vll j}A Jj^._j<aM (j£lj 

cs _i l«io liaKj ^1 MEMW ^ 3jL&]1 j MEMR Sj£I511 £yz Spljill 

V ^xSaJll! _jLjK 3 (jo CluJOkil (_pa_jaoa 

( _ s lo (JjjuooJJ 31jlia^o *3?^ IJA Ig tea V> U») S^Lijj A^hJ)! 1 o5a 
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_ a gcJtxLl laA ./aja 4_lLaxl 4-oJ^iLall j "ojdbLl a jji..^a.it ^3 diijLuuili 

. aItm-va!) 

8085 gJbuJl $U«J51 jUim 1—4~8 

jl .j.h si (j a (J £ <jl Oil A=k (j-a £tj| jdll £ya jjli^ll QC; 8085 4AJjjaill <■ <ViVi 

4£. jl_uLa 4 _iIae. AD7 ADO L jla5.l t (jaSu (jLa 355 >> n dAil-Li!lj (jjjbxll 

UJ— 55 Lj L aJI t>3A> ^-L- Saj^.jLl Sjldyi <jl t { ~n?> . ) time multiplexing VjLj 

jji (jl . dll i\_U ajl lil (ilL 3xJ jj£j ^aJ Jai! o Jj3 (J£ LlljU l5 -3 jjjlic- ajLkil 

^_S ej-L^j 4L.?w 11 (jljic. jLu AD7 jg-lJ ADO LjLiJl jglc. a3jax j«ill ojLuiyi 

ajl—uj] o3ja..jLl SjUSVI ^Ajuaajj yijjxl! ajLuij jL ajj3 (j£i 4_sl3j 

^ .V- -2 b^lj) a3—A pUli! ^jjjbxll ajldj fc?.l >n a li» Wi 1,1)1 j] LijjJ lillll]j c dAjLu 

«dil_iA (Ja ijA Ua Jl^uill . A15 Jj AO cLi^lb (jlji*lt ! _gL l-L-a^l <iL«Li 

AD7 <g— 11 ADO a _ _uLajJl L jL5l l a3A jglc- ajLSyi (jj£j AijatL a h» >j 

_uJl I3A {^glc- 8085 JJ».n.v».nj JaII 3$1 V dLLu c_^Lqj (^^Juaj (jjjbe. <J!Laj 

_j 4_3j*_a (J- !Loj 4iijjb Qc- (_$3l1 j 30 t—ijLil (gic. ALE Lit. \l U lLc- lj 

Address Latch ^ 1*5 ALE t j] • AD0-AD7 LjLiJl b ajLiyi 

ajl_ diyi D_9^ LjJuc- -Arvlj (jjfb L-5.ll 13a . ( 2 yj^j*-ll ^L j u Lo L >iii a ^jl Enable 

i_j\ _uiyi jj—£j Lade- IjLa ^jjfbj i cj^.jLc. (_jLd AD0-AD7 L jVi5l l ^glc. 

jl ^ -‘nV i L>~kS JaVll IjiA ^jLnui tiiljj . CjLLj -LjLiail a4A ^gL. 

ADO- Lj_LVll (_g3 c ' aji-ui'^n -3^ di i . u -^a- j ^ajSi (iluiLa . Li jul U LiV 

(jljlxjl L (j-3^ 1-iadj) (_5 jLuj ALE LikJl (jjL LaAic- AD7 

0 --io di_ikji jl_Lj AD0-AD7 L jk-Vll ^ (6~8) JLS . A0-A15 <J-l^L 

cJ—ucaiil ^—a IaUcvj -« La£ tgjLsj (iLoiLa jc- ajLc. ^gA (giill 74374 LajjJill 

clock — 31 <L sj__ L (gjj ^ILLl ^ ALE <— ijLll J-u-ajj ^ Llj . ^LiJl 

Dlj—til uLa LLc. J ^ NOT JMA 74374 

gJbtLl c. j\K P'i-AJ jiuaJl ^gil Aa.lj]l ^j-a ALE L'sii (Jjjj >A^C' ^2 a>-«i 
( glc. (_5jVVI (gA diiadl 3a A8-A15 Ljla5.ll (jl L=OL (6~8) (JLiil 
? ^1131 Sjjjda tdliA AD0-AD7 LjLkll (jLa td-uiL* 

13-A ^gi 74374 Aakjjjjll iLoJViJLul ll’AlJ dl!31 ajjjda lilliA dlwial ^ 

^—^aa». 3l3—ol £_iLl- jju (g2a. LjLLSl 6 3^-1 buffer (Jj-aS AJLaC. [Jjjvil qILJI 

4avjjJill (g3 (OE) 1 l_ijLll {jl LawV • Laj^U) djljLulL 4Lx->.Ll Jjij3ll 
A} —jg a S3jakjAll ^jLLcJl dibi jjll ^£jdill La> jA j 74374 j»Sj 

4-11x3 jiJl 4Lk.jA U-3^3 ls-L (g-dajV 1 gL 4Li-aj!i ^li 33 4 a-ij-dili o3A ^ jV 

51J—L cs—^ — _a.j-a a j >iil \a 4jla jjljlxll <-*'. ■< ^ 3 j~\ -n) 4il {_gl ( Lajl3 
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— >-hj] gc-ll (2y> HOLD < s_jLIL JjA li laA 3j* • 4_aj ^Jill 

(j-ai-5! fj. uj (7~8) cJ^-^ * LajLLJl 4jla (jHjtjuiJl jLjla 

AD0-AD7 Jaj. A^i l w —le. Sjs ija>C jIjUVIj ALE SjL^ 1 a 

ADO- -Lj-LiJl Cjbji^a (jj jib ^aaAI JakV • AD8-AD15 -LjlaAil fc*lE£ij 

. ALE fS^W JakS SiilaJl Aio AD7 



8085 Ajm CjUUJI jU^> 2-4-8 

Jaj—3akl| ^_lc- SaS^)U5VI (_jli jLui* (JjuaS J3j (jVi 

L_jj-Hawaii j t ^aSfl 0^3^^ C5^ <-bLLu <3baJ AD0-AD7 

Ciljl_iOi _3 j 2 ^3aa_ ujj ^ ciibUfSi _^) L u.3 buffer 3 1 ^ jA Jaia 

el-aj'yi (^l-u djliloj]) jLwix (ji Jia-V • 4_ilc. 4.L-gajpali ALua^sll S_^?-3U 'Loj-^ 

£i\ >nli (_Jj_^ail! 1 *'** « _^! aaj 4j 4-Ajutl-Lail f hvi mil Sl&\_)^s t. ; ^-\.j 4^11^3 
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(jl J£—will iUA V s **■ . diliUJi _jLuu» A-nga jj| (Jj_ia3 4_iLac. (Jau ^ 8 — 8 ^ L “ 

u$lj DIR SjLuiVl &Udl ^ ^=kHil j& 74245 A^a^Si! 1 ^3j eJs^Ul 

t RD Splj-all <—i_)Ja j&j gcJU-ail ^ 32 ^£j c-ajlaSL ij^Iai! 15 a (J^uajj p 

P*-±J —Jul! 3 !—a 1 j-iUa (ji VUi (RD) <-i^daSi 1UA U-lic. CLitfk.j 

3 ^—£ I5j 1 a nj . ^clU-all j_gJj aJtj . i ^. a . 1 1 S_^akS?l 3 -* diljLuil _}j_y ^ajoaui 74245 

JJ_>^ 74245 Aao^uill (j\* 1 (_ 5 _jUu l$\ ‘ cJUi ^c- RD <—a^jUl 

(jl ( 8 “ 8 ) JS->5 (j-a Ljaj! daLa.!^ . ^Jaja^l ^J gjJU-dl 3 * djULull 

U—* ^—-U-<ajj <jJjd=* 0° ^L-sia p 74245 aLl^jH JjS RD da^ll 

» <_)3Lk 

8085 Aaa jUll ^SaIUI jLu m 3 4~8 

( _ s Aj daiia 4 3 ^ UuU U^)S5 U£ -h-uu^ll ^iUuil jUlo 3 J 

Memory read Sj£l5i) 3 - 03^.135 • 
Memory write 3 jSI 511 ^ U15S • 
Input device read JU^I 3 * *<4 jS • 

Output device write < 7 ! 3 S.J ^ • 


32 cUjL 

RD 

31 <-*> 

WR 

34 u> 
IO/M 


0 

1 

1 

IOR 

1 

0 

1 

IOW 

0 

1 

0 

MEMR 

1 

0 

0 

MEMW 


8085 ^dU^ll AjujSH ^fvvrdl da^jlaiv {J j i.. *a%U Aidia. (JjAa. (9~8) cJSjj 
t_il_)__Jal 1 li^aai jlj active low l_)lu«a 3 j£j U-lic- <ULxi dajlvvll aUA ^j<i> 

_all Sj_jjjUdl Ajtj^jVl da^latadl $5 a 3 ! ' 3^ Ul3 8085 

IO/M J WR J RD daj. „.}r»-vll l _g—Aj da-SS da^IaA ADlfi Uifd j lAJU_ji 

daj_laid! e5_A 3 ^ ^JuLudl AxjjSH ^iUdll dajlaA ^gic. (Jj^-aadl jA t— i jU->a\ I j 

i «Aio lu=».|j daiJl lAA ^jl Clna. IO/M <—^^3 (j-aLj ^uli 3 ] * Aa^dil 

IN 3 —jj^SM 3 - Aa.lj liL (_$) ^1 jl JLi-uj oj^.1 ^ J^Ujj gJUadl oj^i 
cUL._^iUaJl 3 l£ !51 U 3JU 3 j% IO/M d^l 3*1 US c OUT j 

(_ 5 jl U 1 J IO/M da id) 3 ! £j I VUa RD daiidl 3 U Idj tiiioij . ‘ijSId £-A 

da—=>J| 3 U I5j U . Sj£153i 3 * aJU. ^gi gtiUdl 3 I (_s-Uj t^lii 31 a t S 
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_s giLt-ftSl qI <^115 jti t a^Ij iS jL*y IO/M .LaIIj t jL^a i_$ jLbj RD 

Jaj__—la£kJ1 ^jirt'v \ MiLiSaJl (J_$A^. (j-Lu ^9 .8^ (Ji-ui . (JbkAj jtg^. LH &£■! j3 3Jla. 

. IO/M j WR J RD *£*511 Jaijlaill iai JS 3JU-J ^Ljlla^l 

(jj__£Li SjjIa O^ 4 (9 -8) (JSuiS ^ (jiixlt 4i.jS.-^\l (JjAa* 4>m| jA Axj 

MEMR 4—xjjVl JajlaAil jA l^-i.jij IO/M j WR j RD -L jLil l ^a IglkA 

.lOW jIOR jMEMW j 

dlS,^ ft jl c_2—ilLal! AaJi ujL la j-Lil) oAA ^glc. (Jjj-iaaJl 4jLjla iiA J4j-u 

Jaj_Ixk (j—-—* a=Jj JLaiJ qg- SjUc. _jAj 74138 ^sj Decoder 

_1c- £-jJa Jj o_)Ljj i—U»=v lAAj Y7 <_glj YO ^LuUjJI ^^pil 

(--3_aoLali lA^J A UflaJl (JjAa. (l0 — 8) (JjLiai . A, B, C Aj^SSl tJiAli -laj)L% 

. IO/M J WR J RD Jb jLsJl fjc. ^S>ai Al j^a l!^jj ^ a$j 


INPUT JiA_Jl 

OUTPUT -!i 

WR 

IO/M 

RD 









MEMW 

IOW 

MEMR 

IOR 

c 

B 

A 

YO 

Y1 

Y2 

Y3 

Y4 

Y5 

Y6 

Y7 

L 

L 

L 

El 

H 

H 

H 

H 

H 

H 

H 

L 

L 

H 

H 

L 

H 

H 

H 

H 

H 

H 

L 

H 

L 

H 

H 

L 

H 

H 

H 

H 

H 

L 

H 

H 

H 

H 

H 

L 

H 

H 

H 

H 

H 

L 

L 

H 

H 

H 

H 

L 

H 

H 

H 

H 

L 

H 

H 

H 

H 

H 

H 

L 

H 

H 

H 

H 

L 

H 

H 

H 

H 

H 

H 

L 

H 

H 

H 

H 

H 

H 

H 

H 

H 

H 

H 

L 


74138 ^LJI JjAa. (10-8) 


4 L.. 1 . aS U il Y4 ^ j—=Jl u _lc, Ai^ MEMR JaiJl tjli JSJJ1 1 a$1 ILL 

w -le (> ^3^ lOR -Lill ulj t Y1 £ Jill ^ o- iifc MEMW -killj 

£JJ—i <^l—J I-<«ij * Y3 (T J—ill (mS ^ j* IOW LtiJlj I Y6 ^ jill 

(_J-aTlLall 11 a (JiwajJ 3-tLS ^11 .8) (J^juj . 'LaJiHui* JJC- l$jli <■ jiUball 

^g -Ic. Lgl_u_<ajj 4 jujSH ^ jill Jajlai (jl lAA i_ys ■la.rv’V . gcJLji-dl 

iaj-Li. £-Ma dllx^aj A3j (jLLoII buffer Jj-ali j^A j 74125 ^=ojvSl! 

j 5<ij . ji jb JaLuij 4lLa. ^3 Jaj )Ril l *jsA (_s J -'‘ a j'^W < — 1t Wlj^ll ilajuin 

. ^ILk-aII HOLD laaJL ojiA JaAiilill Jaj)laa>. (J.u.ta_^j Ale- 
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£DCi]| 451 jLius £- 1 ^ buffering cU-aii ^ j 8085 ^JUaII qjjs (l2~8) JSLS 
—>Vl (j-a A^.i J (_$! I g -ilc . (Jj-ajJ (jV LaLaj 4jug“Lc diijLujdl a jiA CT-i.-yj^alj 

cs —a —J f^gjl -U) La£ JU^VI dlb !jjj SjSILlI JiLa Au^jUJl 

• 4_aobdl 



4xUxS Z80 tlii jL-u-o $1*2 5-8 


<■ tun^im (13 -8) JSLS Lafa Z80 gclLt-ali <—il_^J=a1 (^ic. 4 ju^}jjj ptSlL 
CiUUjJI j ^jjjll*Jt ^ jLuw (joj time multiplexing jll ^jUe. 

£■1- !La _jl_ tout jJ_ £ (j _£lj t liA JA 8085 gJl*-oll o£j^.ja dijl£ 

. (J-jS £ys Jajuul LlA 4.fng.*ill 4aLae> dOJilj _)i.Vl (jc< ^Xuailrt a_j_jj-saj 

_ij cIiIjLjiaII buffer <_U-aa 4jl.aO jA LiA 4ja.i~ir\ im La (JS tdlil 

giLjL-al! (jAJJ (14—8) (j£-ui • 4JaA^a]| S^gJi»,bU 4^a^£/Ul dll ^Luli 4jLaaJ| 

jl_uuj 4 Amillj . jll j djULull j /jJjLiatli l 4 jDL»11 4j1_jLum (J-ua3 ^x3 ^Sj 280 

4_a£Aj dil_ jIjj ^gJLcu 74244 4_^j^)-iiSl diAA^lLal (jjjllstll 

(J_1 (Jjuaill 4-1 LaC- Jjjj-d.j Ig-ia (jtLaJ^jL ^LaIuiI JlSlj i (_pa_}ill 1-i^J (jlaLall 

<j£l$_1 4-iuiilU ^LV.ill JajJbiik. ^jl iis».V • ^jIajlI! jLuia (s* ' 16 

^}_5L<u Ja_j._l—iA. tl aJiA (jl jg.ll £_>a ia^usLl/s dj^jVLj Lag Jk3 ^ jjl l~^.t ^)-Lil| 

^jl-jtuJl (jL^a9.'ll 4-iLaC. (j-tiLvaj gcjlg^aj) ^y> HOLD *—4__}Ul (jlC' Ig - Lu^ra jH 
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74245 All tjiij Lu^n.,1 9aa Z80 CaDIaJI jLaJ 

Aauj—till ei—A • 8085 giibeAili ^ Ljbbiil jLaus {Jj-pi9 *CiLp*J l^al.^ujil ^.uu 

£_$] ft I-=kjVi 4-Ajbj (jb'l-all 4_u!)b tlAjljJ ^2 ball ^ (JjS ^j-a IaIa^jC. La£ 

^—9 ^ —S bA ll ^3 JiSi . ^jjAUbi cbijlAVI buffercJ^ai 4 aLl*j 

74245 ^-=sj—All (jg —9 1 f —9j DIR <—i^>kl) (Jausjj c3i>^ o 0 <—lULul! oLabl 
(0) (J l—*9 RD t-i_>kll Dj% baAio Clua.j Z80 ^JU-oJl <^9 21 RD <—i^polb 
. £cll—x-oll ^gJl 4- kpn a l l S3t^*Vl LliULull jj_^aj ^ /> un ■ n 74245 ^.so^Ail (jb 
a I- =>jVI ^ -9 ^oj- uj CbULuil yU cJ^*-9 ^lO RD t_fjia3l (jjfL) LaAjfc Lalj 

• >V t 


All- 

1 


40 

—A10 

A12- 

2 


39 

—A9 

A13- 

3 


38 

—A8 

A14- 

4 


37 

—A7 

A15- 

5 


36 

—A6 

Clock— 

6 


35 

—A5 

D4- 

7 


34 

—A4 

D3- 

8 


33 

—A3 

D5- 

9 

3 

32 

—A2 

D6- 

10 

Tj 

31 

—A1 

Vcc- 

11 


30 

—A0 

| D2- 

12 

0 

00 

29 

— GND 

! D7- 

13 

N 

28 


1 DO- 

14 


27 

—Ml 

D1 

15 


26 

—RESET 

TNT - 

16 


25 

=swaa 

NMI- 

17 


24 

m \"t , 

HALT— 

18 


23 

—BUSAK 

MREQ— 

19 


22 

—WR 

IOREQ- 

20 


21 

_ 

—RD 

Z80 ^WjAll 

cJijki ( 13 - 8 ) <J^A 


j MEMR p —Jbj—ki ^—lc- cJj-uarJl 3aLi£ L2=J <jAAi (14~8) cJ^4i 

MREQ i_ij_kll ci JS^V ■ NAND jjI jJ ^b^b IOW j lOR j MEMW 

jl -La 05 . IjSM C>^_W pi JJJ1 ft_j£ihll £-a (JbabtAJ (0) ^1*9 QjjSa 

^——a ^JL^all cU_ *jj UAio (0) VUi QjSaI IORQ kaJl Uj . l«i =U2£ll 

. Ujeaul 3 aIa<J| ji Spirit (_pa^*A pljjai ^4 jl {jLL.9^i dlbl^J 
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Z80 glU-U *£*511 cjijUJl (14-8) 
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j—Jj (jjj , Jua (jjij LoAic. 4Jlni (j^>j 4 jijjS? 1 J=dll Ljik^. J -ba.'V 

A - g_a.lj>all 4 jl/>*l S_I&la. C* l"s 'ixal_j Z80 gJUt .all dil_jl.tj.ix> ^Lua. 4 * jg.’i ^j_o 1 >jg*> > 1 

. A bj~\ xil l S_Jg_a.Vl £_xi 


O—iJ — a — 2 6 “8 


?4l;gj J] dil j l u u a l l liLalj ? djIjLuuaJl <jjg4 (j ^ 5 Ajh.rfiiloll j& La .] 

((Jdi-UU c (J uijj) (J-ad I a_}^-ai (ji La] JLslxJIj 4_bja.xi.il a_jg aV 1 .2 

dll-ajix_ail ^ ( J d i t [_J-u)__p^ jl 4 JUt-all ^JSj 4 (lV°) dllxs _j.lxxJl 

. ^j-Lui jlll ^jjj Luo 4 lu l l jj a 4_jai£ _jlal . jL*-ail ^ Jj 4 


Jl-*-all (j-a 4_a jLk. (jjj 4jo a^Luj^l J J 4 aladV 1 JL£ djULjll jLuua .3 

? Jal ^Lba 4 ^cjuJ ^aVl Jc- 4jl 4li.ijj 4 JajJaiiJl Je¬ 
well » oil jjj 4 bja oil S^^-a^l jjxs oJjjoJ 1 abdVl (jJ.iLa.1 _jLuua .4 

^Iba. ( ^ej-J 

_jl_uuo^ (jV dijl—jjjfs64 £--b2 djLaJL*ui3l ^a Jbtxi ^jbiuij Jill SjSliil .5 

? 4-ila.l _jlai 4 dju 16 _jLuus 4 diULull 

? MEMW j MEMR JrdJI -bJaiJ ^LbJ 15U .6 

? low j Tor jdiii i j^i ^-Lbd i^u .7 

jj_5^j_ui AjlLOl Jajball (_$\ 8085 jLtxJl (J STA E100 _jjoV 1 -\tiri .lie. .8 

. e ^j^ll IbJl Jla.i ? ioW J fOR j MEMW J MEMR : VUi 
OjfLi-uo, 3—jiLlll JbJ*All J 8085 jLtxJl J MOV M,A yH\ b£2 dc. .9 


. dibla^l JS=J ? IOW j IOR j MEMW j MEMR: ^Ui 

4__JLlil Jaj.. -ball J Z80 J 8085 Oi^ -IN 00 j*V 1 ^ .10 

. djbUVl csAal Jbj ? fOW j !OR j MEMW j MEMR: VUs 

4-Jlil Jbj_biJl J\ Z80 j 8085 OUT 00 5^2 ^ .11 

. dMa^l J 1 L\ ? low j IOR j MEMW J MEMR: ‘iUi ojV 1 


.12 


xxx: MVI A,89H 

STA El00 
IN 00 
OUT 00 
LXI H, E100 
MOV B,M 
JMP xxx 


xxx: LD A,89H 

LD (El00), A 
IN 00 
OUT 00 
LDHL, El00 
MOV B 3 M 
JP xxx 


8085 Program 


Z80 Program 
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^_1c. fUJIjI 4 A-ljlgJ ^ AiLk. ^jc. ojLjC- (jjjLulli jjAjjJi 

ia_a ±j& & isi ^ low j Tor j memw j memr Ja j^i t> js 

? £t-aljj2l 

i -.*■« (J£ ^ A^Oiij-csJl ^jUk.^1 jSid 4 aAaJj Sj^a 12 j3 -1 3 

: (jAi 

. (19 ; 13 4 17) oj£&x MEMR iAU <2Uiit cjU^i aac. 

« (9 t 1 4 17) MEMW JaaJj *LJWiil C>\ iA-ni AAe. 

. (9 I 1 1 17) Ci^' j4ka IOW Ei^»Al AJUilt L— i\jJ-ni AAc 
• (9 4 1 4 17) Q^Sji.va IOR AJljtitll iTd iA-m's AAc. 

4 (3 _a) (AAS ; U\ J) ^ dlE cP WR~0 j IO/M=l iaJl u 1 * £J -14 

? 4..-v v>..luoli AjL*.')?! 4 (JL=».aJ 4 S^Ia) (o-o 

4 ^s-J) (U& 4 SpIjS) i^Ua (jla RD=0 iaiJiJ IO/M=l ittJI >\1 .1 5 

? Ajk_Us_L^2ul! 3jLa.^H jjiJ (^-AjiIjj 4 (JIAaI *Lj1jJ 4 Sj£1a) (y-* 

_a (j jj\ _jjtll Ja_giaa>j CA Li Lull Ja j la A . (j_u 4 _lLo^1I j I jl u aIU A^j^oLoli La .16 

? Ig-Lo <..9Ag.ll Laj ? 8085 giJijtJiit 

? Z80 AS^)LuLal| oAA (Ja .17 

caL _jLull s_jL«S] ^jc. (jjjlijtSi S_jUjJ {Ja^o 3 AaLxc. ALE Lukll jja ^-^31 .1 8 

? 8085 ADO-.AD7 Ja.^ 

? Z80 gJbtAll j_gi p^-vlll 3a j;KA 4jq£ *1 9 
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Spiff 

Memory Interfacing 




4-aSL* 1-9 


5_ a (jl (_J 4_U^JJj£LlI1 oj5a|3 e-llc (j_j£2 _jSll S_j£il3 

J-JLa S_j£|3l| (j-a (^.j^S/l g -£y (_>a^*Jl ^glc tlU3j t Lu jjjSJ] ^»jj I g -laS -x j 

( 1'“' %l*il A \ ^ i -AJ|l* rttl friAm a 4 Va\jf /a-all (J-aaljsiMj CllAusl^ll Jaj|_)jui 

il^_j u j£ tjSSj sj£iiii u^j* 15 oi >3 a ^ (jajj 

. S_)£l31l ^iLcall 4c>.! j>a j| (Jaj^ijj 4jlLi£ 4i^)*-a LaA 

J^- ■«*> ^1 S^£l33l £-JjJ £y ^4il (_glc 4J| _}3ij]| (j5Lu JjI. 3 (jl 

l_ys\ j) ~Q| ^_ 3 Jjl_<aj jill 13 a j 4 4_uLiJb <_Sj_p». o_)_jJ-f3 ^3 dsLaji*_oIl lg_l3 

£dj 3 (j£Lu A3l *—J 4 dAjjujL=kjl (^i ^jLkHjoij ROM JaSs SdjjiSl oj£I 3 
(Jl (j a dALajl*-«3l Spljsi (jSLaj tAj-iili (j£-«j ^ (j£Jj JJJl diLajlat-Jl 
Read Only Ja—5s odj—Si oj£13j d i i /a.m tSllilj lg_ia 4 jIj£]| (j^S ROM 
(_jiaj c jj~v Jolx^oll (_)^a^)3ll jl dijjuil£ll (jjs i_y &* l l cs^ 1 *^3 • Memory 

_3 Ig_£La 4 Pi-vl (_g\ tA^Jjij jjl lg.">. >,i\a (jfLaJ La£ I -ag Jc (—iLajJ i t-aJl (jjj^J 

(Jl -w-mVI S^)£|3u li^}c Cn^uii ^gjll j CLiIajjiI^II ^ 4jIj£JSj Sf. I Jill Sj£l3 (JlLa iil33 
A-j’V cjUjujbJl ^Jiu (>a ^Usu (^1 . Random Access Memory; RAM ^1 jj&*3| 

cj— i=»- (RAM j ROM) o j-£1331 £j_jjl (>» o^c-^l U-® cJ£ cSj£=s u*lj 

£_Laj ^gjllj t_'ml -s.il J^« .itnl 4 fig <alt ^-al_^)j3l j dul jflll (_ 5 ^^ ROK1 (Jl LSj^- 1 

(Jl I_alj t Ig—J3 (J_JJJJtlill jl ^)vi>*tl| a^jjjVvkl I^Jiu Igjlf^ (J^k-Jill ^Ak*l>n.all 

jl 4 jUUj lgj3 ^ikHui-all 4a».\ia (j^£j C5-^l ®^)£(Sl (_^$-3 RAM 

A _j! lg-k^al^A. ^saI (j>» ROM (Jl (jl . ^Uajll ^ua 4 Lb1j«j 4l\-=». 42k>al^)j 

(j_a Ig_J I_a £-iaa> (jli ^aUaill C’lila] AjC. (_g| (p\j_)gAil) oJ^SlI ^U aVl l Jllc. 

RAM Jl (j<o (_jja^*il (_gic' ^S33j t 4JaIjia. a Jiu (j^lj ,3*33j V dlLa 

AjV ^Okjll filial JjS 4ili cil331j i ^1 Alii pllia] a) Igjljj*i?>o (J£ Afiij 

jl 3aj|^j_Jill (JlLa A fU.^luifi £j^ 13 ^glc. \g •>1**)*^ i ^il! RAM Jl CjUjia-a (jj j~A 

S_j_SI3 l 11_5 CjU_^UJl SjS.13 (jjj S^patLa (jhUJ (l—9) j£-*S . 4.1-> )».a<ali (_yal_jaS?l 

. ^U3l IaU-*-aj 

c-Ij&JSj _ual 4 _jilf'C- Jg_uu 4 nar.ja 43j_pa tdiiA (jl j Ju"V dulSi I ag a S_^|3 J£ (j] 

(_J (jj_3-ifa S^l) J.j^^j^l aj dAij^l JJj (j-a jliLa3 4 ig La dsLa^Lt^all 

t j l, i^.rtA dlUH^ll JaJ^joS ^glo Lai 4 l_i_^a*bU ^g.'i,-^jS/1 JuiiuiSll (jc. (Jr-ik la 

JS (j\3 L_Luil=J} Sj^l3 Lalj 4 JaJ_^iill jl^C- (_^j_)i3 (jc- 4^a^jLica3l (jl£^a JU - 3 ^~i 

-i-jLa._j3l (jja a^Lui (jc ajliC- (jl^ixil 13 aj (jlji*J 3,^^-a a^)S13ll (j£La! (j-a (jl£-a 

J. ^-l_9 (jl^-aj ®_)l-ll jl -3-ijfcajj 4jLaC C —UjjuA (jjjLbdl _jLui-a j_Jc jlLucaVlj 

. ^cJlx-ail 4 A ml j^j Ajla JxLijII |_^aL^. ^u-aol e^)^|3!l (^Lal (j-a Ja33 
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$j - SlA-11 

lA& 5jSIaII 

jJjjliajSlI 5jS|j 

Pick dibljia_uiVlj dslljiillll JjIa 

£_Lu < _ s bll £ jfilAll j^lc. 4J1 aI lgi£ up 

Jb S 3 a .jjU (j_, Al j Ig ■— l 3 4_>b£l| 

,^J<v|jiJ 

di—il jflll j ^cul jj_ll (_gjjej ROM! 

(Jj-majll (ju j»Ajkimail ^daJ j^jll 

-JUaA^ l_^2aj l^j du*Jl j] l^-ill 

(jl Ja_ S 2 A.. ,.1^<a.lj 'ib—lalll (Jjituul 

.Uljij 

(j£LaJ jjAjill Joj jjjjj dliuilSll Jajjjuii 
{ bag—jbjUi^a opijSj bg,i3 (J Ui.mmII 
(jV ^ - ildaVI jl ^-us-all (j5 a.l baSi 

. bag_li f> 

1J -SJ (j^ fdd - umli O^JIJ RAM 

t f.\ -ui) b 1^-13 [Ja-Ullj l^ibjl^a 

♦ U^> C S' LS* dudajj ^CUUSJJ 

(J_i1a (J—la (jljjl (j -* bjLu |UJ 

•^Ij— « (j— * -« j^ ‘ 03^^* 

du uilSll Jbj] j - « (Ju 4.u>nlnb» a 

. jjAJll j 

eb_bl (jj> aAle o jfiiill aAA pLu ^alu 

£ jl JD £aU 1I (^3 (^Aj t dDLuajAll 
- flip flops dilpli (je 


‘Lite. SjfilAllj (-U-mb*Jl Sjfali (ju ejlatLa ^ 1 — 9 ^ (Jh±£> 


uxujL^I Sj f>LL cHiLiui L ui! 2“9 

lj\ q _a ^Ol_ill (jjjlixll jbiu» (jj5bj • SjSlill frbj djUxubul (Jill (2 — 9) <Jbi5 

A j/i5i (jli lillilj c clu 16 jl 0~»^ - 16 Cy> (jVl Lg^jdl (^11 dib*Jl*All (ja de.lj 
3_uja dub 65536 l$\ 16 2 4-i j-^i 1 $-*a (jl ^JU^ll ^bl! £j£Ia11 

dill_ } (JSj dub (Joaj <—iijVl i>AA £yn <—fij l£j 4-lV(^g-S dS3jl dul£i jl b£ 

aAA (> Sa=JJ (J£ . (2-9) cJ£2i b£ Lplb jl djlu ^ubu jA <jj£u j' 
j-Alj {jiuaj jA Lg-i! jle dub (Jj! (jli dllilj L^j (j^sb. (jlJ1*4 d8j*-i dibjbll 
. (jjjauiJl ^Uhill ^3 dllij 65535 jA 4J| jic- 4jj?jjll IaA (^3 <—ij jb.1 jl *—yW 
(ill5 jli 1^ ^* 4_ib£JI jl lg-La £pl jill (jl dibjbll o AA (ja dub (jI £-a (J^I-*- 1 ll Ale. 

(_gl t dul_ill £y* p j3k £-a (_l>abtall A Vu a j tilbA diwulj 41 aI£ 11 <—ubll (jj^J 

• cs^bll (jjA l^ibj (ja (juixi AAC. 
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jl (jl- £-a -ioa-Auj Al 5 (_g^j AO (jjjtixi! Ja^glc. S_)LS (_gl (jl ,L:yj 

du!-j (J^ (jl LJOa 4J*I L-ia-sl Jn ? »*V t ^Uaill dillLlj £ya diAj 

j] dA— jj -oj jA (_gASl dsULnll jLul* (jjaljjj ^Uu Qa 

{_jl A_*j . CjUjUI ©AA ^gij jl (j>a dlLa^lx-ali (Jat»_lui <_£a]I j L^i/l JlajAvk A nl *y) 

jjlj JuV 4jli (jjjUjJl jLji-4 {, 3 ^^ Ig »<a (J^LkJOjjj ^glill duLJl ^Jtx-all £daj 

^cALt-all IaJ . Ig_i3 AjIj£ jl Spl^}3 d±jl£ IaJ duLlI *AA £-a (2>iLxjll Aib_jJa AWj 
j —a j (Memory write) MEMW -La. J*aj S j£L)a 3) ^gi ajjj 

Ig-La S<j|_yi3l Aj__jj ^ts, IaJ Lai ( ^1x5 S^5 >Ia]| ^^3 AjIa^JI (jc. (^plo^i Aai, 

(j —* *«djSAl (jc- (jAAc.*)?l Aai. _$Aj (Memory read) MEMR ^dill -La <J*aj 
ts i MEMR j MEMW < Oi ^' *iL^j ^ Ate tdEd t VUi Sj£!aJI 

oA_A ^ji ^‘um S^Ljjj ^ojjI (3^5 Aaa. £jdaj ^ l*.-n (jl LajlA ^}£Aj . (2 — 9) 

^gi AllaJl LS&J Low l_>i*ua (j^i 1 dna AILlS 

A—M1 UAIji_^5 J OJj'—iJl cw O^J (3-9) . MEMR j MEMW 

A dji ji-ul dLlc. ( 4 ‘ ^ j (JjAaJl lAA AjuiI^jA (Jjla. . A-j^) iniM t nil 

£. a l_XiALaLstj (j£a ^gJSJ Aa.a^jjlt pUj| ^^3 Ajl -La.A/ . (_g3 S__)j^Lu j-UiJj 
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Lafi dlUli*. (_J-a Jill ^a_^uueiuiil o_jjjusa]| Jl <jj£jLui) -1*_J Lu3 (jjjlinJl 

.(3-9) J jA 


(A' S ‘ i >“ 

A15 J AO 
15 14 13 12 


djA - 

-JjUxii iaj- 

11 10 9 8 7 6 5 4 


^LbJ 
^ j-uiC- 


0 0 


0 0 


0 0 


0 0 


0 0 0 0 


0 0 0 0 


0 0 0 0 


0 0 0 0 


0 0 0 0 


0 0 0 0 


0 0 0 0 


0 0 0 0 


0 0 0 0 


0 0 0 0 


0 0 0 0 


0 0 0 0 


3 2 10 


0 0 0 0 


0 0 0 1 


0 0 10 


0 0 11 


0 10 0 


0 10 1 




0 10 1 1101 1111 1011 5DFB 24059 


10 10 1101 1010 1100 ADAC 44460 



1 1 1 


1 1 1 


1111 


1111 


1111 


1111 


1110 


1111 


FFFE 


FFFF 


65534 


65535 




<j—jja (j —c. 0 j-S33J! J Aiiifa LtJajl (J£i (2 9 ) lK") 

Address *.* |331 ^cjUjUll t-. L k. 3L a 

£ _jj djASk 4^k. Jk. Jc. Sjs l-jIAajI jl jUlLLIj decoder 

A (JA^Ia*!! jLjojo £ya 4_Lk.J5 ^-lc. «-}_jakjAi3l o J u J l ^juLujI ^Jc. ^j\ n-vV 1 13 a 

_)Ljus ^gl& I^aIaja^o LaI j a! ALlLdS LuLJI ^j \3A 1 JL3L ir^' l 13 a_j 'VL.s 

o^A JJ CAaLJ jL^a CjIajaa^ JS.JU J Vl*5 MEMW JaaJl Cp> 13] cLLLaII 

. VUi MEMR J=lJI 

j\ _uiA cs _lo Sj_£1331 LaIajLa (ja CjaIa jj\ (HiLjaz^o 3ji».Li3! (j) 

13—Aj Memory access time * J'311 a jUaiSVI £y* j (jr*^ O"^' j' ‘■^Lull 

0 j j^aSIj <1 jia J <■ ,.,'tK-^j a Jijkil A»J Jj ^>aa! J. (j^ 4-u-ali. _J*J (j>»J 

I3a oJllc-j c ArxJ^)jjlli j_giS A^ .^3« i u>\ i oJsLkllj) t .u » i-\ jjc- 

9_ 10 c 5 j)_uu 3_ul!l jjLill diu^ (nano second) AlUj ^jL ^aL3| J <>*J 

, *LaaIa11 

. KB t-J.cd tTul_ a J _1a£J 1 ^A dj ju ul a Jl |dlc. J Sj£l31l (JajIaS LaIj^j (j) 

w -311 1000 ^ LaaL 1024 c^jLwu CaaIJa£ J ur^ f^J 
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£ _ajll Jabuil 4-lj)g ml tSllij 4 ji <j»li aLjia.il ^9 ^jljSll <_b^jtli £_^a LajiA ^AiiuU 

cs-^1 OL -aJlst^all £CjIj -ui (jli ^1*3 La5i . (^g^ Mia'L ai l lj ^bjll jallajll 1024 

4___jl3 AAxll l-lgjj jjjjli*!! Uai. 16 1-g-l l^Jt^a (Ja l»’*'j 

. (J_jIS ALa Lbl^) LaSi S_)S1 a31 C>° U^° 65536 £-a (J^l»-4l 4^ j,«ll aA^l 

jjj 1_<ulA JIL till jj CjjljjliS 64 ( j; b u M 1024 Aic- 65536 (jl 

4JLiLc. ^j.uj ^4—9) • a^j^lA dubjiifi 64 £-a (J^abLllI 1 g *'4/si daL%Hawaii aAA 

C - j l^iu (_}xS y*n jjl ^llaua (_5*y ■ 'V. a_jSi! jll 4 -lafb (jJ_jbjtll AAc. 

Jaii jlAiLej (jjjUxl! Ja^la-y AAo ^^9 aAbj (J$> £>a t-JiC-1 ». >>T) S^)£Ia3I aAA 4j>aS jj] 

. A^lj 


4_i^liboll 4jji*ll la jL4 s sc. 

(CuU) SjSlili AjlaS 

1 

2 

2 

4 

3 

8 

4 

16 

5 

32 

6 

64 

7 

128 

8 

256 

9 

512 

10 

(cajUjLS 1) 1024 

11 

(CubjLS 2) 2048 

12 

(cubjLS 4) 4096 

13 

(ciubjLS 8) 8192 

14 

(cybjLS 16) 16384 

15 

(tbjbjL£ 32) 32768 

16 

(cbjbjLS 64) 65536 


Aak-lj 3ai. ^)|Afi-aj ^jUaiJl JbjlaiL aAU_^j a^fSlAll 4^La£ 4ic-b~axa ^4 — 9) 
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8 Jjuajlui l1j5> 3—9 


(j—A LSJ^ O'* L - ^glll S J^IaJI (jjo AjAxJI (jljjjjVl <^3 AC.JJ 

lg—La Sa^. 1 jll ^cj|_)i2 dbgA . ^L-nu^H J£ ^3 SAjUkj-ail S^)£Ia]| 5_ut^ t-*vi-v 

uSJ^ ^sjilj 512 ^Jc- l^-Lo S^ljll lSJ^ cS_>^J ^'j is^- 

lg—La SArbjll <_s juil ^tui jjJj dliA jj! Jj i lAflAj CujIujI^ 4 Lgio SAuJ^Sl 
^ Ic J j 1 - ra:Q1 ^AiLuij £cu|^)2i]| aA& (_J (j^l (Jl^JJill i ju£ilj dub 64 ( _ S ^C- 

(J—Ai_£ajjl JCaal ^Jb La j ? ^Jbcall ^Jc I g - L^a ^im Club Jb£ 64 Ji 

? ^jl^uill eAA 

L<f 3u^Jll» 1-3-9 

7993207 ^^>11—j UijlA (JLuojVI aj_^j j A-ujadl ^ibOl ^3 Lb! (jAajuil 

^—3J V ji (_J_)jLJaj ^ji AjV dlu J*-SL3 Lul . SjAbl! 4 -LsAaj j>\sia ^ A^al! 
j>Aj) -ji sn At ^3 S_}Aliill 4-lsAa j»3_J t-A^J>Aa I 002 J&J ^IjaII JiQlLjiii ^3 

(_Ji—£c— Aa^al ^jVl 4 1£ ^ —a_^ll (jl (_gi c 1-i*-« £_£a]I Lu^aJaj ^3 02 

^-a cub^L&l ^Uaj (jl! jkiSl Uuba cUa P ^ . 002027993207 

JiJAJ Ui <j-a ^baill iuA qjSuj (.b.;> ^5 _ 9) JSOi (jufa]! 32JI! ^gic ^JbJl 

,j - a SA^bj (_J ^v3_J (_J^)jCa U_ju>-aJj ^1L*J| JjA Qa 4-1 _jA Jil bi5_j <_5jjiu ^^allc 

A -LsAa Jill (_£jucu (_£A]i 3JjA]| aAA ^ajpiC cJ'jil.uaj Cll jl^3_5J AM (JjJlll sAA 

t£l—L^a^j A _jba (jAall aUA ^>a (_$! S- 4 ^)- 1 -^ 1 t ^JjaII oAA (J^.1a 


^—a^jll lg-Laj AujAail oAA Jib JijSn (_ 5 ^IiU (_ 5 a 3 | AilAali 4AA JljlluU 

A j-Lu 1 a j Cub jiibll p Uii (_s^ i—ubil Iaa bLai b)Vl Ji^^^ • (_5^ 

(j- L)±i ^ 'bjill (j) ? ^JbiAM (_ s io ojSIaI! £j| JJU JjJ-aju 

<iu _A^. f. i j -^ *1 Sac. a ana'a’ij (jjfljVi (_gS/ ^=^1 cljl Lcfla 

JlLaJ P-J^.J 4j jA ]1 Jib A.liAall ^Aj JiLaJ P J=»-J ^JjaII ^3_^1 Jj-aj AIa P J^- 

-ic jj-a jjlc)^ Jbc- A LAal l JiiA (j_ gbtiM 

. Juli A*J (_^^Loi La£ Sj£Ia1 ! 

8 Ol^jL f Uaj 2-3-9 

Sj^IaII j^a ^ua^il ftAA aJUa£i 3A Cujbjl^ 64 lA^lAAa S_)SlA pbJ 4 - jxiLu i ba Jj! 

_iLai . Cubjb^Lill qa A Ac c _ s ic. Iguu tdjb J£ (_g jl'~sj Cul£_jbil A Ac ^J 

8 CS—l 1 J ‘ ^^ J C5^° ^ C5J^- 64 (_Jj V ^.- ^ 

A—=kljll (_5jliu cl^b 128 j! C CLjbjb^ 8 ^Jc. Ig-La Aivljll Cul^^b 

\ abaJ d^JA—Juj d)l£jUl A AC ^jli Ia£j5j j dubjll£ t- b ^ g j ^Ic Igia 
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_« l b.-V ^_£ 1 jji AA^JLuji dilSJJSI AAc. AjA^d A_^^aj . *AjAaj 

t b-^ ^ _Sj {jAaxj Ig-danj dAS^jlill ^jxuul ^AiaJm _jb>La .bjb-V 

j_i_ ia) jj! ^ ijtft Ja^iaiu. {J*•*■■ ^“i <-“u~ s > t til jb J5 JzklA djtLbll ^-}-L<Lil ^A~*> uaitu 

J_Si i_ dyir\ » Jajj.Viftll oAA A Ac. ^jjjI 2 <.. bduua ^Jc. dilS^LJl 

. lH*-* ^3b bjuiujl tg-La Aa.! j 



dll £^gb A ji^Ic. Ja_j—bi. ^ 1J ^jjbxll _j1_uia -laj)ln^ aXi mid (j^£L ^6 — 9^ Jbuj 

6^1 All «Ub=k, ^ ^gljVl C djl^^lill JiLlA dslbb 4ij>ic. bjbikj 

pj ^ 4 ■**! j ^ V* -^i ji) LS 64 JJ 

J jVi Jl_Ul 45_ 3 • d J „'J^ 8 ^glc. lg-Ul A^.1 _jll (_£j!bj dil£_jb 8 (_ylj O^J&IaII 

10 —b 4_j^3 til_111 dijbjbS A=Jj ^jluu tSljbil f^Aj pLiilt SAz».j yl Ul-b 

_jl_ uxa _S SAj>^ja 11 Ibid 16 Jl (j^ 5 ^diubjjb^ A^i_j = 1024 =1 °2^ -b ^b^. 

5—Jibll bjb-y 6 (Jl Lai . til^bll JilA SA^^j-all dub 1024 Jl 4_j_ji*J (j^jbxl) 
64 Jl (j—a AjvIj ^)bl-vl jl 4j^ic. ^g3 ^A^OjoU IgjU ^64 ~ 6 2) (j^jlinllt _)bjiA (2>-a 

du!— jjLS 64 u—a Sj__£ll 3—jjic. Qi# (6~9) J£2s ^ ^Ull JtUl . <Jjb 

dll—Sjjbll AA-& £)1 Jaj^V • dijbjbfs 8 C5 -lo <_£jbj Igda j£l dilfijb ^lAiluib 
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5_Sjjjtlt Ja_jlaa (j! . Aaljll fcdjlill ^3 djLulj^ilill -1AC. Je La jyjutA 64 (_g j>Lm-> 

(Jl (j- a AlD^J ^gJUAui i . 81 .^ AllaJi oift Una 13 (jjSiui tJ^Lll 

_Sj ‘ _ i^noi {JjL^aqSjji djl^jLSl AJ^io Li jLiA. . dili_jL 4jjl aUI 4_j jixl Oaa 16 

ei—ft —1c. oJ5j—a^/vll e^jS- uaM c ,,i ma ^^ic- AjmIaaSI dilfijLSl (j^ Aal j _jLuaL 

j! cilj_LSI jLual Jajlo'kj t-,_ lift <jA '‘La.jlaSl -la j> Snail ^^ajouj Jbj Snail 

64 (j_« S j_£li ^LuS LJoaln-aj l>ujj_j (jau (7 - 9) (J^LS . lnn«*6 Ja jiVtv 

. dijUjLS 8 dilSjL ^LVaUalj CjuUjlifl 



(j—A A al j jl__ual ^_ft <—ll£jLJl t t iv»a Aiulaj ^jl -SnaLU ^7~9) t3^“ (j* 

A15 j A14 j A13 (jJjLbdl la^laa ^^Jc- ajaSl SjLJiil UAuia ^c. djl£jL]| 

£_ixa (jl Ljajl lhaV . CjLq ^Ljla (Jluiji jl JUSLaiV I Jftla Alxa ^1 AUaaijjj 

s*lJ_LSI <J_ata duU (_gl JuJaaS A12 ^jS] AO yjjli*!! JajI aaJ Alicia dj\£jLll 

la J L»A \ t*lJ_L (J_£ (jLueaj! Ldajl Jaa*^ . I gJt- A JaIjuSI ^%joj o jLual (_jiSl 

(j_ aj *L*j jjuo ^JjlL, , D7 (_jS] DO dAjLull jLaaj MEMW j MEMR ^a 1 1 

Cjl_£jL SjfuiiSl ^»Uajj (5 — 9) <JL»$ CjLjiAijSl ^Uai 

^iSl jj-Ul (JaAj l_i*L ( 7—9) (jS CjI£jLJ! (■ jalL a (jl (5_>j (7-9) ^ 

_3_)Sl l_J_Uia Jc. 3 n» A Alj-3 < J Un . n jaj j»jL ^ySj-Ul (Jl j llu ll Aa*1j 

^ Sr-, 6^^a.jASl ft^jiuiSl jl ^Sjll 1 /“v j^gJc. CjI£jSa 1I <w-ialLa t 3 \S,^3 i AS (Ja|j\Si 
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A aAA t5^ c ' A15 (j-1) A13 iajidJl 

fj -a 1_lut-a I.1A-C. ^jScikJ l^i-a (JS £cjI_}jjo ^1 dll£i_jL3i vuafi 3-liLlS LSJ^ 

. CjLju fi ll ^.Uaj La£i (jAa ^1 (Jj-3l 4_iLaC. _paUj J CjUjUJI 



L (J_S.I j_£Aall ^jli ^Auxoiall (_Jj2 {j -0 dllfijijll OAc- >^.Wfi jO.1 

^jlj_ic. J__|-Wii diljlj j^g-jlj)\»ll ^AaII , AAill 1 a& t. : nn% ^.Ic- AldL 

<j-a 1 a -JJ fa£3_jlj iS^i jlc. jj] Jii.V i AjIA±S1 

dii_ £4j‘l ^j|jixll <^Aa 3I (8 9) cjSJl . Al JjjLuJI td_jLi]| ^g*>‘il t.’Airv 

g- \ 4j 4_-tLaC. _S L«uIa 4jJa_jflaiu) £_£All (JlfLtll _$A_j ^7—9^ (J£«» j^gil o>-i^a.jjj(Jl 

. o j£IaJ\ 


d5Li 


M—3 4 


LjlS ^jajt fiLL 3~~3~9 

4-ll» a 4 j*_u) LgJ 4iiA {jl 

LjLpJl^j dijlj 512 jl dulj^jLi^ 2 lg*i» m diAj ^iifa 1 l^','».m £cj!_)j 5 ^>liLa 

j] _fijLtlL £cAI_j _ijall oAA AS^Lc. LoA c &Aa3j Aaujjjj ^ic. dliLjLfa 64 A^Jj 

Sj£Ia 1| (JfLiA ^ g.Ljjli oAsvj (J)\^ Lai ?Uiu) Ig is IiaK") g.Li2l dslAi.j 
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{l~9 ) JlJi i_ <—iLS^gL AuUull kljls cjSi ^i^giaJl ^8 — 9) (j£d 
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t5—^ ^3 


i^l_gljii (_Ji.l^ £cjl_gjjilS o^A (J-u-^ajj ^uj <_Lk l jjA 

t-cr^U dllsjUl (Jji n jj ■‘ULl^ia \g m<*> ^A eii^gijl (jAta (Jjjuajj 

{J>i*luUjL>i Ig \a til^LU ^LklJill (jjjliJl Jaj)3a.f». (ji (J}\ . a^^iill (JfLiA 

«-_i^_2fcHj| jl (JoxlLa-uti (Jik.1.2 dil%bii 

C_J_ ua ^ gjc. A 0 J 1 A (j/a e^a*. (J^ (_g^ Ja^giaA]| JJiC. (jj . 

l*»jiA-v*i t.it iij . (Jl’i^ dlAj^glj^ 8 (Jl fc^l^g-bli (jia_gilS_g 4-a.:b>'u>uaIl ^cjI^Jjji]! Ajtjm 

^\HdLui A (J^ tiljliSl 13 a {>Lu ^2 dulj j)! ^ 2 Sg*'<a JS 4jtjji 

All) (jlkik cs^^3 *^3^' C5^1 13 Jl tj-o (A10 AO) Uaa. 11 
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A _hi.um ji.1 {jjjjla 0° jLui.1 AsUc. ^ ^LsJLSkluu (A12 j 

£jj! (jja &A=J j jl n-vl <j£L<u ^liikjjailj 4jj JjrvV . jxjI jJili jlAil 

,jg -(_£JLol1 (jhA (Jl^La (JC- SjtiO ^9 — 9) • 4 (_£j!jjiJ ^2 

r-r‘| ^j w'l ^jjeil j_g.Xail 4 j\j£ dill ( <JjVl <4l3WI ^j|_)jjj £ya (j£Ll 

: -Ja^OU (9~9) cJ£2i (jA . djl£^Lll <j-a .iaJj 

u -1 t ( 3 $ O'<-Ls' J* <jr* ^L>"S Jj' 13 $ 0'^=- <Jj' • 

. 0000 jA (Jj' 3 $ 4^jj-Jj (Jj^ 3 $ (J(j!^i*ll (9 — 9) 
ts-j yduA t td^Ui o' J^' ^ <4^' c?* O'_4' • 

j—4 1FFF jA JjSn <^jldl j4 ^ O'j 5 * 5, J*-' (9 — 9) 0^*5 

• (8 — 9) <J^ ( 3 $ t^JjL <Jji ^gi o'j^ - 
—a 1—ilV \—.—ajIj IjUjual dxjlS A15 j A14j A13 4_?4' j!j&=4 44 13 - • 

. 1FFF JJ 0000 ^Jl>4! ^jll JjVI (iljlfil 
^jVi t ^JLa Oj^ 3 Oi*JJ V *il3 jLuAl laj>laa. • 

. l.’Aftj 01 dul£i Ids jlAi.1 Jajlxi. Ajjloll 00 t— ij\jS Ub_)t u~vl laj^aa. 

Cul . - „ ill ^Luifct ^ a - s . £jJbj ylj 4-jlc. (J* ■''**'» 1 ^jljpc. {J J)' • 

—H i ^—a O'j—jc- j4j 1 'jl^al (_sjUuj (A10 ^J AO) <J=4^ 

. <_£jLuij lajlaill ajiA ^-Oaj O^d ‘ ! ^i c ■ 


A15 AO 0- _-JjL- i»,\| Ja^ In. Jv. I l^AaII j 

15 14 13 | 12 11 | 10 9 8 7 6 5 4 3 2 1 0 ^5!_^xl! A 

0 0 0 ! 0 0 ! 0 0 0 0 0 0 0 0000 0000 

0 0 o!o 0 ! 1 1 1 1 1 1 1 1111 07FF 

0 0 0 > 0 1 ! 0 0 0 0 0 0 0 0000 0800 

0 0 0 1 0 1 j 1 1 1 1 1 1 1 1111 QFFF 

0 0 oil 010000000 0000 1000 

0 0 Oil 0 i 1 1 1 1 1 1 1 1111 17FF 

0 0 0 i 1 110 0 0 0 0 0 0 0 0 0 0 1800 

00 oil lilllllll 1111 1FFF 


(JjVt (J^.1^ (J^l L^Xali ^9 9^ (J^jS 


— 9 ) <J^ -(_gi A -Ljual l AjjLiull ditfi jlili ^ 2 vSf {jiAJ ( 10 - 9 ) (JSj5 

J—^ 2 Ifria lK j£> ^jjl £yx 4ljlJl l^A (jj^J lAua. {l 

A10 (_g -lj AO -laj)la~> A 1 1 sA \a llaia. 1 1 LgJ aJA (_ya Aau_jji 

^—jV lS_J -J 4akJ^)jjj (J^ (jlA . ^lljua l l jjjjlic. 'j L ju a <La^llll 

^ —a —=». jxS\ jJlSS t (jj , D7 DO ^.L^ala <jj£i 
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Asklj (jjSLuji A12 j All pLbj (lO~9) tJAui 

4 , \ > A' < nl l S^£|jill 4 j^j^uS jJxajjj) La^i aL&IA ^^SLjj 'iflxS 4_^.j_^A JaSa 
(jl-9 tilli t ALalA (j^SlLuaS £cj|_jjuill Lolj Allatill jaSS £j-jAll l-lg_j 

-ui A10 (^j AO -lajla Al l Sjiiil! ^gic. plLj aiib 

5-1U <_i^ ^Jc, Spl^ill jl 4_j'uSll Lai giU-Jl £_a S jAla* l^jtLlL (^ - w j 

(jl (10-9) (^ ju!^11 vAiLo J . MEMW j MFM R t q>U\W 

(7—9) (JSLi ^ dllSjlJI <-. AVbn (ja 'LlAjj jl ejLiiJ A! dip Is. |jj VLei (jjfLi 

£C-ll^)__*jill (. ; A u n ^tAi-iaj (-*11.1 ^ gclLt^ill £_« (JaLxjI] ^j!IA| JiS fc*ljjill Iiii> o_^jAj 

. *tfUi 
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jL£.2 £cjI^)> 5 (j>a 8 tiljij pli (l0—9) 


4 (j—* uj—^ ^j—Id <J^j 8 tl>a (j_^° ®Uifi (l 1—9) 

(Js-uili liA AJijlLa (jVi AJllALuij (J 4 A duljjlA 2 (j<« 4 -ijAa Asj^jlS (J£j £tj|_>ul 

<-_i—AiLo (j) —c- dll-^Q-ul Ls-uAjj Luj-uj (j-uj ( 5 — 9 ) (J^Au 

—j (_ 5 ^i (Jl jSIoj _palii ^tjl^juill (.^_3^1l (Jl jaiuill ,^Ja\jj dil£^I2l 

_nil a! j^l! (JaIj (jjijii i$\ ^aj A^j_jjill (JaIj di-iUll 1 a jliiAl 
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^L_lail Liak-uJajjj Loxbj jj-UJ (l2 9^ t —^ l^jln.m (_]LaAL tA^jWi"*' ^5 

S^lsu ls ^- ^ 4jJajUij dsl£jL 'LuLafiSi 

_3 cijVl {jJlS La CjI£_^LlII (ji Ja ^- V . 4lo£>tj ^Uai ^^Jc. ^J-aLS 

. 7 jlJlJ ^JjLJl (J^La V) i _ ff A La {JSjjJI S.3A 



_iadll ^jA j_ja.il (jVl j_gJa>. 'L^k^jjoi j_£^ll Cjl£ ^Ui jaljiijjjjlj <>Lij ^Unj jjj 

<^IJa a a £yi j 4 ^Uaj J\ pLij AjIaC. ^3 4j cj^ cS^Jt -Ap-jfll 

(jl ^—ILa jj*® 3 • jjia_jc. (_$] t_Jualiil 4ij.l*j Laic- Ail 3 Kill UiA 

o j —A ^- 3 S_)SI Jill J *■—L^“ CS^ 1- cJ^ QJ)*') ^Ualil ( _ 5 -Uui 

-Ja_33 4j=alaii] W^® (J«a**ixai c _gjJi CJ j^fLil ^a ^ jjc. a jLc. ^Jl^kll 

oj—A £yn J-^-lj {_$! ts"^ (ROM jl RAM La]^ S^lJill ^l.Y-Vuul (j^aj L_iui 
-MEMW J MEMRt Jaj)Vv^ (JjJ-caJJ Ale. 4 -^>j Jala 4 

t_$\ £- - a c_J-uiLlul (J-ixj jl (3 c fi LlA <—^.l_Aj J 3__jill 'Li.ialiLk 

^-3j) <JuUJl dslSj^jLll -to-V Ai-alSJl a^j)jlSl jjjjj (l3 — 9^ (JSLui . I—)j>Ua^> ^OAwili 
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RAM dul—2 —ic- i_$6116 ^3_) SjSljdl ‘Lajjjji Ajui lLa-laJb-a! 

will <_il^iaVi AiLtlaj LsIai A.S3I j^La ^ i jjulll ajiA . A_j£jjtLuil 

,_$! ^I.iAj— uil tj^-cLj aj] ill 'l l EPROM tlubjljS 2 ^gic. ^gili 2716 

• c5 O ^ 4 (.j-a S-1=J j 
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a^V *U£ll o J\A I ( 13 - 9 ) 


-i^Sj J—iV! (jjA 4-Li*J gtlL*-aJ ^j-aLi. (Jj-oill IaA Cjbjlbk-a qI 

LlIj a£1j 4 <-_itil£J! Iaa ^ 'LuiIjaII diiJj tjS & ^gjj) djlaJlstAll a^Ij (_g! i t < mlJi 

Sjj— ucaJl ^—a 2 ^L*-a <_]£Li -liDljtil dil jLoi><JI ( _ s -1c- \ iL^-* u_ki£ (jjjLudl t _ s i 

(jj! ^—-1] Lg-a^^-e U^t! ^ liiJjS tdlAl j -%1^a 11 4_jLutl'<jjuilLall 
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■“ULuiaj ^ (JjS Li (J£ 

. (__i\j£il 'Lual^pll di2kj CjLaJbtAli 



\—i cjjLjLS 2 EPROM S_>£1 i (J-u_<ajj t—ijilua .1 

o_)—£!iSl —15 ;jj ^‘i > n l^j| ^I*il eOA (J-u-ajUl Jsuuui 

2 La$ La J —£ 3j«— ui RAM j EPROM S j— SI3 -»j jJj L_ijUxa .2 

Lagi! fJJl ^ju cdlU Jk*njl La t ^Jc. djjLjlj^ 

? ^c-llx-all j^lc. 4jjua^a3i 

1 l*__u <J—£ Z *— u. ^1 EPROM j RAM 2.jSIill <> ^1 ^ .3 

_C- d —3| - 51 j dal^jpj (j-« (jj^-« 4 duL^LS 

{J - ^j; <£jL {J^i j ^!_jjc- i_i&| ? 4 .\<hm un mi dlS 

? 

4 lg_La (J_£ £tjj^)-uS LnAsiJua<a fcjIjL 16 L^ 5 CLS^ 0 £_}-at£La S_)Slj> plla'l jvjua^jl .4 

?<L=UJjj: cKj t^jb (jljjc-j <Ll.ipi (j\j^ <. 6*sl ¥ duLjll^ 

dij\—4 tg_La l£ 4*xu 4_4^2kHuuiil ^i ySM dulS I j] jc-i .5 

? 8 Vd c1j\1j 4 V^-La (Ji3 dbLul] jLuix L)SJj Ldji 
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aJl.W ifl SjSal 4,?x*t3j lali_A (jLaVl ^Lax-a tlljJJjjj (jlfL lj] J.J% 4j_)ULail ojsA -T- J) i>i 

4.-a^a (2)1 (_$_)—3 td—li (2)-« . <4—jUl —l&i _3 Ja JLiiall (Jallll (2)-a_)l! £ya 

4j3 j>Lia ]1 (_g ju ji a j tiLlil Sjl^} 2 k Jalia^VI (_^A 

—ail di|^ailLa]| JJic, (2)J , tg_La (JSJ JUl <Li-i£i! .lie- o2)lc.i ^3 Jai. *jaJl ^gjjjLutA 

td—lj (2)-« JoS.1 (2)__5% (2)1 (> a« il 4ia».ii|^j lga3 ^xL 

(2) _C- SjlaC. o^A aLuJl tdli diljailLa ^ ^aall 4aLaC. (2)jSa La S^ilc-j (Jj . 

^ 2x1 (J-2v.ljj lga2 ^fLxIiiL jjjaaA__j£Lil ^jib (_^^kl (.—A-JaC 2. Jajuij £■ 

. g-il l^iaII 





















2_ jiLac- jA ^ 1—10) cJfLui ^ <Jl!u!l Ija ^ 4 lL^ !5La <_j^ j Lo ^a! (jl 

dil J)\ mV! £._xoifc (j jSj Cj.Un JJjAl<a jSll ^^3 (JjALall dlU^a^Sl ^llc. (jjj Jaj^ll 

<-*l Vi ^3 (JjALaJl dsLJjLallt j)l djL^paLiill ^xlle. j) t (Digital) -Lsa M_ui3__) SjJjai^jjall 

. (Analog) ^_ aSjLu CiljLiiVI saa (jjfL A^a ^Svili djljUjjj &LuJ 1 

t*l_ljs£j t {!ViLa di3_^a 220) <Jtc. a \u . ^> jj (ja juV (jl A.m ll (Ja*j (^£1 lAJLaa 

(jjJ 4 ^Ji_jail 3g_=«Jl UiA ^IsiAouil (j>a 3 jV dlLaLaj-tall (j^a Lij (jjlij jl ^caSj c _ g £ij 

(j a A^.jlAil A;Ui3jll CjljLui^l (Jj>Aj <—3uS _jA 1 ^gOJtAj jl ? jsu^jil 1AA <—juS 

<-_S _ aSj ?2^iLa jtAjjili (Jax-uL Aj fu (Jlc. Ag ^ ji AaIjLiJ djl jLuil 

j j)- A 1 ' La Lite. A All aS SjLjs] dlV^U-®ll (j-a (_$! (j-a Aa»._)lAJl SjUiVl JAl 

? lg— lUUjj (j! jjj^uj^U (jSmj AuaSj Sjlml J^ll fLj t_LS 4 4±1*^> 

. 4 a.\l'll! (J jjuaillj (Jj-osll IJlA tg-ic. AjL^VI jLlijjj tA_jAGj A luuVI o3A 

(Jl_Aj] 4 -iSaS (_^lc- <—i^xlll ^ dia^lt (j Ja j M (JLilui AllmVl “AA fjp. AjLlVI (Jj9 

a (jl (j^ljjaL jjjAJmjll! (j^j ^Jl cjUjkJl 2;1 jA] j 

. 4-ba3^l! ejjjmall 


Axo2 jl\ lLLa^IslaJS) (Jl jVL <il^g JLluj] (jj^Ja 2~ 10 


(5—a m UJ^ 3 JPJ^.^11 Jj j c> tg_=JjA! j' <jr^ AsUjLmll uj 

ij — ® J —^j Parallel data 3—jjl jla s j^a ^ jl Serial data Sj_>ma 

^ _ 9 . ojjji>i 1L 4_dl 1 a (^ll 4_L^atAll dlLalAAlm'^t j *Ll jjxua *L (jjj^jjjxnll 

Ja_A ^-le- 4 a^.j\AJ 1 c ^ljj (j-a OLajlat^ali (JLuij] 4a*j\lull 4i)^U) 

SJ a.j (_>jo— ij _9 Jala SJiaJj bit VI -laAll IjlA Vj -1=^9 ^a-1 J 

_!La Cj\jj 4_ijLaj (jm 4» jl* xi (JLl«_j] (_y^l 'Ll j 4 Clock (Jl (_yAj (j>i_)ll 

l—a] . Aa^jijtjall *AA (Jja!_)i ^Al jj^al jj diL^ajj ^gjLaj ojl^La (j-aj ^glj Liili 

^4° JJj^faj^ll (> 4lLajl (JllUjWal! (jli ^jjljlall ^Ljlall ^-9 
jLmix ^^3 JajlaAll JJie. (_$jLwij JLjLA.H oAA JS^e (jj£j La S^tej 4 A2>.1 j iaA (j« 

Aa^jL-a j^Al Lila AlLkil oLa (^J Ajtjb (J^atstil! (_JJill jjjJiaj^ll dlLLul! 

di _ i (J_£ (Jjui jj Cn-* j Aj jl jjLa Jaj)LA AiiLaj ^il ^tLaAui J>tfLa ditlj ^aLaj (jja 

oAA (JjoijjLui AlLiJl aAA Aiti ^ilalLj JajJaAll *AA (j-a (JjudtiLa JaA (^C" 

j _U)1 5i^lall 6 jiA (jti (ilLll 4 -Lia 0 -l^.lj Clock (j-al jj AjJali (JJitA ^ djlHill 

(j—iJJ (2“10) (JS-ui . ^LUll Aijtjllnll 3ijii3l (jm dlLa j^ Jt-ali (JLjjJ (_gi j£&2 

. Aj_jljAallj AjxjLjII (jiiij^LlW dsLa_^Ltjall (jLajJ (J}_jLl L*a-uia jj Ljjjjj 
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‘ u—u—* <J J t> 3-*J <j] 

^—ilil f. jskiij i a. ^i i A j j»jL Software gc-ab jj jA l^-La JjVt p_>?Jl 

=^!j qu jjJu ^jiS ^ U 3 UJ ^jj Hardware ojjI^ jA 

J—JjJJuaj£il ^Jj j| CjUjU-a ^l_pd jl . Aja _jL=kJl 

J1-IN J^Sfl ^L va . V * i l 1 ^j9 ^»ju L-aj] t^lliA ^)U 

jrl_>=^yij i^~' XiJ ^ cr^^J _>=*-V OUT _>«Snj 

jj L$—asj 3-jjl!i3) 3ijjial} . Input Output mapped I/O 

Memory mapped *^a jj'j^jlil SjSli Akiji. 

Sj_Sliil CjI_jjIj (j—o Byte dub ji^ ^ lUUj < Ap^ I/O 

STA, _J_ol_jV i (JTo 4_pbdl ^-al j)l AikTuil ojlA £~a C & ' H 

Vj L$_*_a ^Jlibjau V ( _ 5 al!j ^jVl •‘bL^jidl (j-a c?^ 0 LDA, MOV, 
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(jl t£l—I aS j a*j l*-i3 *aa . JaSa IN, OUT (jjj-aV! 

. 1 jjSS c - a \ 1-^ V (jalLjUl qa JS £* ^aSIuu Hardware Jl jl SjjIaII 

<U J V' <j> <> ijsn 4i>it 3-10 

OUT, IN Oi j&'i 

^—1c- MC6800 ^ILt-oll £-a jJaxILluj V ^rl^sVIj JUaV! cS^A 3 Cy 4iL>jlal1 saa 

OUT J IN (j—J^J-ajM t^s -5c, ^cI Ua! ! lAA _j^aljl mull (_£^laJj V <,*\vv JpLlaVl 

p.Ljj (jj ^»Als3l ^^ll! 1 _)SIa] 1 Jaul__p. 4 Aj^L» Ajca ^.aSILju U^J 

. M 

;_g-5 jSM <AjABI t Uub 2 (>a U^-Lj J£ (jjSls OUT, IN (jJj*V! (jli US 

ji_ s.avi ^i^svi mi^jj ^5^" &-sjp*****^ Ajjijii duLii Lai c _^oSn o^iui j^a 

t J I V\\J Clilaj ^Uii (_j_a jj^Slu CjuLiil (jli Usui US , Ig* a JjaUlll ^i"m>i < _ s Sll 
256 ^3—5) (J ><aj ^’l^S'^! CjLI^j j! JLSaVI diLl^jj (j^ aac. itu (jS^aj *Uli 

4 _(jli IN ^>0^1 ^$1 OUT ^aVI Ajluj ^jlxjill fjfii UaIc. . ( R 2) ml^jj 

5 ; ir, .'i jg, 3L__iLa3 ( (j-ljjL±*Jl _jLuija i^jja ^JjV 1 I-i jjItS 4-uLaill j^Ic- 4jtjJa_j 

£—liaj £tll *^o]| jt k 3uljJ (jlj^c. j5 is* 05 djua. OUT 05 _>«SH 

; ^UllS (jjjL*ll _jUi-a j^lc. 05 ^3^)11 

A7 A6 A5 A4 A3 A2 A1 AO 
0 0 0 0 0 1 0 1 

^—1c. I g -» i >>J ^Iu3 lg_=J_jS.J t_jjU-i.ftll 4 _aj1*-o 11 ( _ ? Aj ^»SI_jSli J-ymA dLijlrva Lai 

. <j _uiLLaJl A L»^Ul 4JUuil^j LgJaUfrlV lAjg^ol (JjLLuIl _)Ujuo 

a _jI_jj ^_aj jjl_a IN 3F j_<*Sn ^ c ’ IN _>>^-5 AjjuuILj <JUJl 

: lUlLS jLui-a ^-Ic. 4ju_iajj ^iLt^all 3F jA j {JlS-A^ 1 

A7 A6 A5 A4 A3 A2 A1 AO 
0 0 111111 

A _j| j±i 51 i s-T\ a ^jjSj (_5All (JALLuII _jl,>iia £ya (JVl.ua LgjLi.Al Alkali Aja_jl*-al! Lai 

p.Lul ml La ajSIjII i ^Sljlll (Ja_uua ^1J A Vs~^ 111 &aa JLkA^fl 

( 1 j .. U s* J\ VI_*i OJ% jUix c> IOW JaaJl OUT J*i 1 vn 

VI_*a (jj_ Sj pSmlll jLula (jx IOR JaSil Qik IN .j^VI A^iu p.Lj! j^js lIIaSj 

(J-S $.Lj ^ 1 Aa. (jLag^a IOR J IOW (J jlaS . l l (jli (^1151 . 1 jL^a Uiajl j^jLuUj 

^—RiS (jjjl-ui (Ja-o3 Lj!j aa!j i ^sjlui LoS ^l_jS.Vlj (JIAaVI ^^jIa 

. L-jUSI) lAA (_gi Aluil^Aj 0ll*-a (JS ^a JajixiJl *AA (J j t ^a~v . l l 
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f-l=dill iajaa Jc. JJjajl t>»l jSll (4~10) j (3~10) J>l£2Jl 

<j—ul]l d)15—& • 8085 J1—*^dl A—lla J OUT j IN jjIjj Jl! 

^-3j 4 iaa ^Lo \ aqaa t Jai A3i Jl ua £_sjlij J (Jj3 (ja JjjSJJjII j Jjfol! (jUjalLaU 

CjI j)\ u)J Q —.u fdjJS a.! -J^ L5^ JUoall Juili AiL Ja £ya jj5£Ll l 

£. -1^ Jo Jjaj! <>l j3ll ollnj (6-10) J (5-10) yjLi . aita.„\ l 

(jb- Aj Z80 Jl*bll Alla. J OUT J IN (JJ_>aVlj jJltu Jll Jalll Ja jlrta 

Aj»a AjLuGII 4-Aa^LaJ eljli |U<L\ (j-a LjoJ (j^Jull JSlfldtll 

. cjljLSVl <> 5 a 


Output port^t 4 *$.** S >SlJi 1 — 3—10 

t> !*£ 0^ 4*0 ^ J UTadaAj U^j (j^JJ (7-10) JSjS 

j—a lj-<u 5 jj Jai £-1 jAl 3 jIjj 256 £-» l 41 *j 1 | Ifi - ^ /u Z 80 j Intell 8085 

S 8 ( _ s — 1 ] SI ^aulLall Cii<a»rt\ «^1151 . 255 Aj 1 _jj 11 Jl ^33 


£c-ul__Lall oJJA ^1-iaHuiL Ajjljdll J Axao jj 'Ll jJI ^§3 ^IjlaV 

Jaj_laa ^ljLull Jo 3^.hj[ (Jj3 O 6 ^Jb bdi AjI^JI (j!^ OUT 1 JuilS 

Address OjjU*J 1 <jjlba <jjj 1-iA • A7 Jj AO (jjjllall jL*w 0-° JjVi 
fk—Sjll £—a (jjjl—L*Jl j \—« ^—lo jjaJI jll (jjlb dua Comparator 

o jl. Mil <i\__laoL QJjLbill (jjllx ^Jj (jLaiiJl JLlaJ t ^JjlLolL ^j^da^-all 


V * % 

■ Avi. 


<j_$JJ ^)Lata Aaja (JIaj Ubllrajj ^1 I51j t fc*115 cj 1 -" J^-* 
Output latch ^r^all tiLjiLa JjiJul (jjjUxll <jjlLs q* Ui-^lslt ^jAll Sjldj 
(J_i^aLa c 3 l>>iLa (_la.J (jl Ja a V . ^7 — 10) (J S . d' j tdiljJ AAaLajill 


j_a^l 5-tjjj ^lul jj Jsl^jdl ^ajLt^all <do ^gjillj diUlj! ^Lui-oJ 

lil_uiLa ^jjjUjtll (j_)lLa j^ya 4-aJllslS ^^aJl 03 USI JS^a-j Alla (Jj <■ OUT 

1c- lAjlg-laj (jSLaj ^ii\ Aaja Jj Ala-i Jo o^^a_Ji <La jl . » . al l (Jib ^7_)aJl 


lLc^_ _J ^dll . (_pa! JoVl (^ya f^ya^jc. l _f) l^J^a S^UjjjjVS jl diijjha jl AuSldi 

_J JI 3 J_1 1 (JajjiA J JLpaiiljj JlaAll (Jab SJja^all 5-a_jl*all (jl jA ^jVl 

IOW Jaall J Uiul Jaa*^ , IgJ liu liA O 0 < (iluiLs Jc- 1^->1 ^)^j 

Vj (jJjl—Ull V UJ^ 0 (J jb S j iaa£ Aa bA5» il 

. 1 Jjuo (^jLjoj yix£ Jaail i^A £)\?L 151 
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< IN 
IOR 

. JUa 


JjVl l^Ut op-1J 
L_h° IN J^obU 
Ja ^V , & j ll^l 
<Jt*a MEMR JaiH 

8085 gJU^I ^ IN 


^}xbO AjIjjII o5^j op.lj3 

i^i . IN 
. Ljaji (Jl*i MEMR 

liiij ale duLJl (3~10) <J^ 




































l—LjlJl *pl_j5 af.\jfi £ IN _J^Vi .\;iYl 


(> in j-ba i«J» . in ior iAJi J^.v 

■hV^ . SjSlill . uJaji (Jbii MEMR • (Jl*5 

JUi MEMR JaiJ! 

Z80 glU-Jl ^ IN j*Vl V 2 -tfe. djjUJl <>| J3ll (5-10) 
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_La d^ 7485 AjIjj! <Lal£ll s^jIaII (j-uj ^8~'10^ 

6 t-ij—k!l w —lc. 4-=^j-^1 £ <jj£j dip. djluj £Jjl (_5J (jjll* 0° S j4° 

(jl—£ j B (Ji^! y* (_5 jLwij A (J^aII y* dii (JS dijlS 15) High (_5 jjLju 

? _J low Sjldyi (jli dill] . UsjI High c5jW 3 UijUl ^ d^A 

<—ilJ Sail) 'LskJjdJl £>AA £-]^3JJ ^L3j (_^jVl 3 t-jjjall j^lc. 

(_gA .(jjl-La£ (jlUrt^j-dll (Jjucj ctllAi t ^3*—ijiall^ Ad loll Api_pi]i (JkA ^J] ^6 

Ap^dl! ya ^^pjl IaA . 4-ulfiji <L=sj_)jjill 6 <_i^jJLault ya Ap^p. Akj^i CjIaj ^iLoj 

a— stj diljj dLoLull (j&j 74273 Apt^pll Clock <j-«l jp cLLduiS ^AkiLuu 5_ulilSl 

(>lj3_11 aS&J clLj yLZ iAJU y SjLp 74273 Sp^pill . <**&> 

gr j3dl {jlj (Ja.jll j^Jc- SAjpplI SjldVI JSHj High <^31 Low c>> (ll t-Ajldl) 
di—pj CLR jl Clear ^L-ojII j (_pLk 74273 'Lajjdll 1 i—i^iall . S_piLp 

A_A3 tdljlj _^Lu«a (_$ jLuj Api^pill ^^p d^ LOW di^lall IaA (jj£j LtAic. 

J_5 jl-LUJ tdjjiLall ^ jL. (jj£j (jl (j\< od- i l RESET dl <—ijial! I 3 a (Jjj^ajj y 

(j—S -oj dtp La y 1 aL ^^pll y> SAliLmjn (jl . d^Liiiil AjI aj aIe. l^JL-a 

c_t—^ cs lc. LllAj (jlc. jl (jfiloj/(^tSj d^^ (jde- dLaUll £ d^JJ 
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L«a -uil (j ^ - nal l (j>s <jl£ JlSl . 4 _l1^j11 oIa 4-i9 ^A^ILujjjji (_jl]l ^j ^tWiU 

O—Ail ^ Lv a> fu ul ojio <j£lj jjjjliaJl OJ&* cj* V-iJ decoder 

• S7 (jil SO CiKalt ^lailLusU <—.dWII t, r ujyjv j^lc. 4 j 1_$2I ,-jl j'«~- jl 



In put port Jtj.aVl jjj $-> S jjU 2~3~10 

(j-6 jl_£ (jl_a l , '/lie. La£ . ljl--nl-vv ,1 Lajjjj (j-UJ (9 10) 

c^lj JlAoJ 2u\ji 256 £* <_U*Sli U$i%Z80 j Intell 8085 

^_as t£l_ill .255 _§j 3 —j! j4l es-^ *M j4l Cy j! \ g a j5 jj 

A ojI fill ^2 4juJa jj 4j1_jj 11 S8 t_5-^ =fc S1 ^utLall (. "lwann a^ 

(J_jS (ja La£ 5-j|^ll ^l_j (jll IN _}^Vl C^SJJ . grjfila^ail alA ^lAaJluib 

(j!—® til—111 t A7 Jj AO (jjjlljdt (>* (_^jVl Ah^I ^g-l^ 

£._a QJjUatll __)U-iua / __ s ^> A jpk^all ^5^l! 4j^)tLa (jJjl-i*Jl (j-J^ 0 “ * 

f—* ^]j £ J—^" £ J-A U^J^' '4* ‘ fAA 

(j a 4_a-illll £ j=Jl SjLk51 ^^aJLiU . Jl*i JJC. (_§! jLalik £■ ^pJl (JlaJ lluUal} 


ji^l c 74244 4-aSj lsIII <^4? is^ lS 3 Buffer Jjl£> d**->^ o^jl^ll oj^ 6 
j.'u^-iai}_j J.,.^‘1 a (Jjlxll (JiO (jl . (jjallll (Jjt-ail! ^ 4jafcj^jjsll oIa Uljtjj \r> a J] 
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(jj_*Li \ _o-lio A _j] i gJUtAll 4 a_jLca]| 4_La 

j± —c- u Liu! JjUl ^jla JLi Aj^. jA ^1 <_£l 5LaLk ojjLxJI (jj^ 1 

j)\ _im! ^i _ U. >>n V A-illc. AajULq qC. SjLc. *La k _p k (jj^Axuj <Jbt3 

i-Lajc. jilj jaJ jl^. <_$L diLLJl jLua JLajj! aILv ^ Short circuit LjLLuI! 

Ja,—IOR -2s»-iJl ^loilu:! LSI . CjLl^J Lluilj^ ^ cilJj 

Jb_=ui! IjsA ^jl£ !j) V] (jijLwh (jjlLi {Jaaj V L u~s .. ] (jjjLxJl (jjLLa £-a 

. l^Sjua (jJj^Luu VLi3 



&L. —-A ^jJaLSl! (_$ 2 ia JiiV • AIaIS^! SjjIaII <j-U-i (10-10) ci^JA 

^-3 ciLuiLa j>A ^ s jjiLm^\ Jjjsil . “Ll j* 

3_j1_jj a _SLw _3 1_<s! -^.l^Lj ^iLbai (^5^1 Aa^LkaII ^.LbaI AjIA il-a. 

■4.La (jA.Vi <_£,lli ^JUAUajl (_jC- tliLLuJl jLua Buflfef <J_)Li ^>AauLau3 jJLLLV I 

. Aa J)1xa1! 
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JUjVIj (jjk Cja 4-ulitf! iStjjlail 4~10 

Memory mapped I/O SAJbjji. 


fJLkj-£ fO* j^JJ ^ In On Vi p—J (jo Sjbo ^ L-iwU c 5 ^ SjSlUl ^JaJjV (jj 

. oj—SJill ^-a dub jikl jl dijb Jj! (j^, pIjujI djlisL dub (j£» 

I j_A 3-Lai 4^aA=djuij jjjtofA^j^j^balb 'L_<abk]l ej^lili I>&ai 

1FFF (_5 II 0000 J> pIjIjI ditubll l^a (ll~10) ^UdajJlj 

—£11 -*Uij Lai s Read only memory , EPROM -LSia Splja S j£I ju ^IjiJLa 
.FFFF JJ FC00 dubli <> *l£j| SjSlill <Ji2ua jj jSj j£x«ll lj*j (j^LJl 

_ui L£ . S>1311 >b e ^kluu LJ cjjx£] (ll—10) Jj J^l 

gclbuall ^a (j£ilj ^Jbt-a grljo^ij S_>131| Jajl>fc 4^jJa 

13& (jV fcdlij Ajua Ig .nl.^Lal j^aj Jill S^i^.Jl J* Jbll o3a jli MC6800 
• Z80 j 8085 (Jla J JJj <Jl=dl >jl 4> oJ 

^■ij— ±y\ ji jLk^yi >1*3 jri_»H j (Jbbsyi cBJ 3 Cy* ^jJ 3 ^ ^ J 
4 . £ -O l giL—jt-all j-aljl ^;^7- jli dllilj X>1311 ditjjlj (ja diib diitfj jl L^ 
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q _ a dul_ j ^^klixiu ^^£1 . AiLaJl a JA ^ l^alj\£.~i>ul &^£|jj| j*-A (JxLfclllj 

AjiA££uijo jjc- CLAdl *JA (jl qa j£fc}l (,.J>J Ajli (jiajiil IJA S_j£1 ill CjtLlj 

A*j LatJa <iilj L$ dy_P^' (_palJC-1 (ja L ysjc. (j\ ^ 

U _3 _^iaiil_J . Ju.i-kS (_>e»_yaJ dllull A-UjoLLcJ] CjjLli p.t£ij| j S^)fsil.A]l *Uajj£. ^ 

(_Jjst _ jaul! ^l _ lail A a ,VVi n\<n\\ a_^£l jJl dlLxLoi-a qc. JjtjjLuU LiSla S_)£Ia 1' Alaj^ji. 

Read/Write 0—i3^ *L> AVn»^\ l tSHi£j Joaa Spl^a S^>£|j£ Auaj.Vlm.oll j 

<—jj—mj y —iLa BFFF (jlj A000 dy-*'4 ^.Lula11 UJuLjjj memory 

.£- I^kj AjI_jj£ __>£.VI j (JLVjJ AjI_^i£ LoA-aO A^k.Luii-oil o La ^jj3l£uo ^1 ^jVju»u 

J\ **> ^TL ^ilst-all Ajaa_)j5 ^LaJuc- Ail lij-> _j£iu d)' L 1JA Ai] 

(Juol x-Ot ^ 1 } jj (_^jil d) ^ ' a, 1 ' u' 3 ^ Ol* Sj£l jSl ^-a (JjoLcjj ^lll sly 6 

^ £u=Lail ^ _Lai, q\$ AlLail a La ^ 3j (1 Lvs 16) jL 01 * (_gic. 

Sf-lj-ail (_paji-j Oj%“ I^a O^ '^J MEMW j MEMR 

td_ij] . VI_JtS (jjLi-iull jj-a (Jj1 (j j)^Jui Ls ( (_gic- Ajljfsil j\ Sj£|jil (JA 

A _j)jjj A-ma liil ^jiLoull AaLoc. ^3 I a^ . , - q 1 jjJ d)W*b ul QjLuVll O^ 1 ^ (jA ys ^ 



3-JijVl J=kV SjSljll J\lo (11-10) J£j3 
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$ {Tt8 jiU I~4~~10 

(_£J_ll j 3 jafo j£j_)£LaaM_ i Ajualiiil a^SSiil AjaJ^yk Aj] ^bjus {jJajafll 

BFFF a&Jl Jh AOOO 0^51 o* SjSloJl J lii>j A-s^Wi 



\jj\i tdJil ( (jialjc-l (j-a (jtaje. (_sV A-aOijjjui jac- 

• AFFF ^3j (jl£-aJl !2liU (j£a)j ^jlja£ ^fcUAbJl aJA jjSLi 

: -jj^)-aVl jaiS aao , 5j!j Jl A—-a.jSL> Sjata <jxy {12 


MVI A,05 
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_ aSflj ^ (Jt> h.ia (_gSi 05 ^>Jvi»ii (Jj^H >&! (j]3 gcJ l» aM 4-lajml_yj 

(A15 —Jl AO) AFFF d)lji*ll £-*laj ^ t- u^nm ^IjJ! 

_^—lc- j J~N >» < r i diL j)*i s, 4 *^Ua MF.MW JaaJl (Jhajuuj 

in S^SLuiil lilSla <jl3 (l2“10) (J$Jm JJ ^pailL AjU lillil c diLLuJl 

^ 9 _JLi (_£31i (74273 ^S-ui U li Clock pulse t>»! jj L r 1 f u y ^ Vl*i 

A _jl(_gl £ja L_1^Uxoll jjA djliliill _jLuua dlLsji^a 

jl 4 ujLjj ^^le. jl Cy* oAti b u iV I <ULaJi a AA (j^-aJ CLns. ^-I^^kj 

^Ia-A ■■.ml . ISjUji 4j| jj £-a Ul*3 La£ ^ jj (_gi £>* 

<jlj_i*ii ^ alii a jl S^jiuJl tilSla (j*a Vaj <2jLijJi La£ djjjLxil ^j^ULa 

. (12-10) iJU; ^ AFFF 

5 ^liJl *Ua-> pfc ^UaJ<iwb AJi_ $j $ 2—4—10 

(Jfi uj . (Jl- ivAj AjI jj£ (j^Lal £y& BFFF (j^ A ^ ^lutiii liil jjJbjSal 

.VftTlJ ^ySj Lalic- . fc£l]3] S^)jIa1| (l3~10) 

LDA BFFF 

Ja-jJl ^j j^u.i j (A15 ^j AO) (jjjLbtl! jL jl* ^glc. ^jJajAu) BFFF (jl ji*Jl (jti 

dlSL—a V (jjfu- wj 4jLaJ| aAA ^ 4jji tSllU c VLci S^^aII &AA (_gi T VfRlV TR 

(JaI_ 33 ^ > -^ 7 . 1 ~ i Lo-a (l3 — 10) (J^jji La£ Vl*3 j^iildl jl 

j aTia oA^=k.^all <L«ijLt_xJi (Jili JjUll ^a^sj Buffer (J_}t*il 

(Jaij ^cIL t - aI I t 8 ’^^ OUIajII jLjj-a ^j-a 4-aAlSli 4 _a^Wa11 

(j — 4 (j j% (jlj ajV Buffer (ji 3ia.V . c k^ u-a Jj ^-<sjl*-<Jl *aa 

. (^D\5 

^lA-kj_uiljj S_)—£1331 ^_^L>^- J^Vi _>j)jA jlallb 

(1)1 J A_jV (jllLjia3! j!>a (jl 4 Ug . in jjalul! (_sAa Jia.!Xj EM, OUT UJJ-aV! 

^ 1V> ( _ s —2 4-3l ^jA J—ilillak.'y i c 2u\jA\ ^A)l ^gilla jl S__^Lui dlllA (JJ^i 

-a fcdlij (ikl 16) (J-al£llj jLaui ji»ii \13la ^Jaj^i. ^IvVnul 

JS l—uli IN, OUT (j_.>aS?! ^l.^ n nl JUUx U 4 <_Ul£Jl joiiul! ilU 

J-13_uilill -4 _ lLa. ^g_ 3 L.I 1 J tillij ^jjjlitJl _)Lum» (j>» JaA2 ^gJjV ! AjjLaSll 

— ul 3 aj -^lill 3Jaj_^il iL^ia ^-a Uj! jAj ^gjuiLoil (J^ 11 >ij1 dQliA . (JaI£11 

(j^aaJl tiila c 5 >.Vl ^b>£ll U MEMW j MEMR fAa^ll 

-uu Buffer JjUl! j Latch <^UI ^la <^3 !ao Uia . IOW j TOR 

(Jj—*3 jl Alla. (_g3 A-o4 j \>ha 1 Lai (jnil^Iall (j-a (J£ 

. (JLkAV 1 'tjl AlLa. ^gA dLLJl ^jLui-a (jc. 4_>a j\y aI) ^Aj-sa-a 
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-a 4Lal£j| J - ii t u l l l 4 - i LoC- UuLuill lijC.(_) _li! 

^—iauj i Sj£IUi jl IN ; OUT (jJ>®Vl ^|. Aiiuilj pIjjji O^UJl 

<—3—ua ^ ic. _^jjic- 4 Hjui 1| jl ^jjjLlaeJl .lajli.-v (jt <J*ISJ! ^jjLSalb 

2)1 !La S_)__£Hl| la j|^p>. —*fl i JjLiull AjLiC, ^ ^,\ATujU <ULj_ j )U| 

IN, (3 JJ>aVl 4 JUl i^j (A15 (j-lj AO) (jJjLixli jLoua lajlaA tLaJlaJLual 

—jIj (jli ^gl . (jJjLutll ^jLuua qa j)H\ lajiaii, 8 (Ji LLs^sJLuuI OUT 

I i *>.>•*> *j uil I_111 _jl ^jySi\ 'LL Lull I jJili £y* JLujuI (jl (2)£La«cil £ya _^SjSj31 

. QJjListll JajKsi (j-a cJ^t 1^-ic. 



OUT J-aVl (jLaxiujlj 4j)jj1 J- tQuTi 4 j1ac > (JJlU 04 10) (J^S 
(ji (vyA <Lj|jill O^A £-* ^ISJLall . AO JaiJl jAj (jJjLi*^ £>° .la.1 j Jai*. 
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3t_dLa3 . twilit ^3 LUXioU-Lui AO dull AjS (jjSu J 1 L$\ 

; AjI_jjI1 sAA (Jjiiuul £cXu<3j A-dtlll 

OUT 01 
OUT 03 
OUT FF 

(ji—3 A oVo'-s-U . Aj|_$3i aAA (Ji-uUjjj AO dull ^^3 Ai.1 lAu ^3 j (_gl (jli IoSAj 

dll_IA i•*t Aj| Lallia luc (_$! Aj (JjuI jjLouII AjuaSLill CjUIjjII «3A (Jaa c-Uj 

, ~ ji/mVill ^jLuC. <^3 dlli ^jl c 4 1>jj Sj^)SilLaJl ^lijVl *3A (JaVi dibi yS 

^3ia_uu ^g_jll dAj| jjll _jjiLuu dibLaC. Aiulaj ^ISlj (jn&j 

. ajSlill 



A^-ajjI! ALliil 5“ 10 

Programmable Peripheral Interface, PPI 

( _ 5 —aj I—*jta L-ia.1 —uj5 Aa$-a1I ^cj! jjlll ^ Intell 8255A A=uj2ill 

Programmable ^—d3 Aau^jill oaa q] . ^IU-aI! ^jI^ dil's n Will ^ jiSl! 
l $ j *—^ ^aujjlll &aa t_s jo=d . PPI Ij bAlA lj Peripheral Interface 

4-j] ^-*131 aj Aa^a_)jll AL15 CjU jA\ aAA^j djlaj ^giLaj Ig-Va <JS dibldOb ^g-Lc- 

^•1 ^) A l (JUvAJ Aj|_jj dsbl^jll aAA qja aAaJj ^aU^jJI {Jib (jA 

AalA* 1| dl (y*. *3Aj ALajaVI Ail ^aljl (y& V»Q* (jj^al cSi-)^ 3 (3° 
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A — aL&c. ^-a dijl£ ja _jj LgJl t-u~v 4-rwj^Jlll 

cj—(ji tiil CiU _^j cLOlii tSLaLal <jl (Ji-vu (ji tdla t djU! 

OJ^J cJ=*.ta Cy*j pLJjj Lo£ jl cJli-j] ^ixi o^1 j ^1 

. tAjLb ^aJ jjlj^ll ^^3 d£>Lj3jtj j] (_g| 


8255A Aa-j >ul!) ja 1~5~10 

^JL—juaII ‘Ls.Ijj ^3=x t O^uij (^1 l^u^aj ( j^Aj si a 

*3^_1 Lojjij om (15~10) (J^d . ts ^hjlaJl jj _ykVi 

ls j "- ■ j jj—Jj'—* dy'3^' 

: *Ltl\j]l -la j!tn\| 



ULiJaj 'Lajjtiu 8255A 4ao^>2i]| i_il^)lal ^15 10) <J^2j 


JajJa.-y 8 

^Lki. 


IA33gj dlliLull ^)Luia Ja jla:k • 
LA33c.j (jjjLlxJl _)L»aa -lajlaia. • 
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( RD, WR, CS, reset) .la jL-s . 4 Iajsjsc.j jLuiua JajlaA. • 

: Jaj)lU:v11 < _ g a»._)LiJl ^Jlxl] (JjlLall Lai 

JajJaA 8 \A33C-j A ^jJI Jaj)l~iA • 

Jgj)Vv% 8 j B AjI^J l Ja^IraA. • 

^ 4 + -Lj-laA 4) -laj)LiA 8 lAJSJic.j C 'Ll jail -iajiaA. • 

oiA (J=k.j'l jl ia jl-»A 33c- ^Ax^aJ ((j-^ajS?lj Vcc) ojJiSll ^ -I nA 'UbJaL 

t*l_lij B, A (j— jljljail (jC- aJjila AjjualA LgJ C AjI j2l <j'l 40 

l^j| j] CjIjj 4 Lag. La (_}£ jl dillu 8 AjIjjS Lg-ba-a^J (j£Laj IgJ'i? 

<j-a <-j j >ia Reset jl Set (J^C- u^j AjI La£ B, A 0^'j4^ j&sS 

^ _ Ai j 06—10) (JSjoi . .5*J LaaS f^^lxa La£ diljJL AjIjaSI a-AA L_i|^ia1 


PA3 

1 


40 

PA4 

PA2 

2 


39 

PA5 

PA1 

3 


38 

PA6 

PAO 

4 


37 

PA7 

RD 

5 


36 

WR 

CS 

6 


35 

RESET 

GND 

7 


34 

DO 

A1 

8 

< 

10 

33 

D1 

AO 

9 

32 

D2 

PC7 

10 

<0 

0-1 

31 

D3 

PC6 

11 

00 

30 

D4 

PC5 

12 


29 

D5 

PC4 

13 


28 

D6 

PCO 

14 


27 

D7 

PCI 

15 


26 

Vcc 

PC2 

16 


25 

PB7 

PC3 

17 


24 

PB6 

PBO 

18 


23 

PB5 

PB1 

19 


22 

PB4 

PB2 

20 


21 

PB3 

• 8255A UrtjAa! (16-10) 


jl ClDLi-uta A*Jjl (_ ? L :: ' (_SJJ=kJ 8255 A^ojjill jli 0]L*_aJi ^jlaj ‘Lg-2»j £ya 
C_iixjJl jA Ijl&j Ig . "^ (_)£l jj^aLi. (jljj*j IgUj jac. (jS>aJ (jfiLai Abjj] jl tliLljJ 
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(jfiLaVl ji a3A . (JjjILlU Jaia ^jUak. 8255 Aau^jjill <j! 

jrlj—A] ji (Jl—kby —uu ^—H]| C, B, A dibl^Jl J\ diS L-% nx Ji 

j^3 £-j|jl! (J.>uwall Lai t ^15 — 10) (J^jS ( _ ff 3 dlbl jJ CjLyljJl (_g^J dlLa^Le-all 

C, B, <-_L) bw^ l f£A£l l ^1 j aLjIi £)& cs^Jlj Control register f^Ai Ja-u^a 

Aajj_ ijlll (Jj> uu ASjjJa LiJsjI phalli j 1_)AI j] (JtA^j dlbl^jj LaJ Ig l-»-~^.l A 

. JSS 


Al 

AO 

RD 

WR 

CS 

A ll.nfl *l| 

** 

0 

0 

0 

1 

0 

A AjIjPI <>* S*L>i 

0 

1 

0 

1 

0 

B AjIj^I c> Sf-ijS 

1 

0 

0 

1 

0 

C AjIjPI <>> SpIjS 

0 

0 

1 

0 

0 

A AfL$p! ^ AjUiS 

0 

1 

1 

0 

0 

B AjIjJI (J* AjliS 

1 

0 

1 

0 

0 

C AjI Jpl (J AjL££ 

1 

1 

1 

0 

0 

fS*2& 1 J^uuj (J AjLa£ 

X 

X 

X 

X 

1 

All*! jjc Aaj^jiS! 

1 

1 

0 

1 

0 

A t \K a a j stTL 

X 

X 

1 

1 

0 

Allai jJ AaujJull 


V x) . 8255A 3-ajjJiil dD\a- »iAl l ^Jjio (\1~ 10) (J5LS 


«^LJj£j C, B, A CxX ■%... - .UlA ii ^ ^a.ij cK um (i7~io) 

^g lj *Lajl*-a ^.SLl liLLaS . l^aS 3jlli£3l j\ IgJLa ^Ail l ( J~> 

WR A _jb^Sl JaA (_J 3t -C > -* 1 J Al, AO (jjlnk ll (J& 00 S^p-uill £-tJaj lijli A (J t> u i ^l l 

L)lj % <V *takj_jjjli| _jlj£k | JaA jAj CS .3aA.ll {.All'S‘fi j 1 jL^-1 (_gjLuoJ Alacaj ^ 1x3 
~\lj £_js Spl^ill Jj^Ia ,*-XU • l^pJ-a ^jLluj ALtSkj VLil Lwaul (^_j£Li 

Aj3 AjLs£]| ^jfLoJ (jl -A-S.V . ^17~10) (JA>$ <—O La-LiL a3| a5 a £ya 

(J.-~». jL*ja ^ojuoj Ajb t*135i i Ajpl^p c . i\Wn V A ’iL daj <jl CL u~t Aj$.|^a Vj -3a32 

• write only register Jaai ^>L& 

8255A j£l\ Aa^ y 2-5-10 

(j..—C- ^_ jj 1 g ljT nn ^'LiJajI ^a £jJajj (_j| ^3 c J^* ^ 8255A A^jjjjJI Aa-a _)3 (j] 

o_)S-ii3| a 5A {■ jjJa l j»AAill (J^ -i Ji^a ^gSi CllLu ^g-aLaj ^_yu a _}3j-u AjLiS (3d_A > 

ia. ^glll mode All^Jlj AiJajll ^ clObll djljl jpl (j* £3^.1 j 
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J C 4jI_$j1\j 4j-ial5j| <—iuOa^jll ^o ^j! liA ^jSoii . S^i*ill oA^J la.u 

(_JS_uS . LLI_u) UjiSa La£ q* «_i^ia ^1 (reset j! set) j! .In >>Lu 

S J -Jill ej —»-ia -1c- ^sJill (J=kj^a Aiilaj (jUuJ (l9 — 10) (J^-Jij (l8~10) 

. All 4 j ja^all 


mode B ^ILxll jLui.1 




l=Input <Ja.A 
0=OutpUt £ ji 

r A^ijjii 


l=Input <Jaa 
0=Outputgr _>=. 


mode A ilbJl jlAiil 


00=mode 0 ji*-a <lUJi 
01=mode 1 a=J j 
10=mode 2 (jj£l ^iLaJl 


r i=c s b, a Asoiai ou 

L 0= (19-10) jliii 




C, B, A. diLl^JI (Jjijual (J. ?k jl i lo cjljLs (is .10) 
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jl_uU dl_ill a iiA dul£ IJila ^ ‘L'V’.l l (Jivjaj^a 7 ^3_J dull dllijla^o llA tlxig.j 

is —l 1 fSj dull f^eull diUjia^ <ji (^ixj lillj <jli IjbJj 

jA La pjjLla C, B, A dlbl^jill A^iii-oll c_juUajll dp-rdj 4_>_<alA. 6 dull 

(_gjl - uii il l ( J~^ jjla £ya 7 dul l dul£ lil Lai > ^18 10^ (J^d ^3 ^jixa 

jl Set (J_a*J ‘l_dltiil! j^ll SJi^=k.^all Sjidll (ji (^uu fcSlljk <jlj l^iLu 

t5 -A*uj (19 — 10) (J£d ^gi 0^f-» ja La p.jj-u C ^jIjjII <—il jl»i .uvS? reset 

_ilc. <_ijlxiiuij.BSR <. I jL-ajli.! j Bit Set Reset dull jL&a>yJnuu.» a1L». 

* (J U» m) 


aivdlll (J> 


D7 

D6 

D5 

D4 

D3 

D2 

j 

Dl 

DO 




r 


J v. 


T 


*r 


0 == jSbua dull 

1= A^.1 j o dull (Jjtdv.1 


D3 

D2 

Dl 

C All_jali £jx S^Lai-all dull 

0 

0 

0 

PCO 

0 

0 

1 

PCI 

0 

1 

0 

PC2 

0 

1 

1 

PC3 

> 1 

0 

0 

PC4 

1 

0 

1 

PC5 

1 

1 

0 

PC6 

1 ' 

1 

1 

PC7 


-—^ n ^JTk.l XM ^lC' djlojll 6 AA 

-^AJLaJl oAA ^^4 1 jUo (j^£j dull oAA 

j! set .laiulu ^ ^jaJliiai-all ^fbdll [Jojoba dsl^jid (l9“10) cj^d 
C Ailjill dilu ,y» du (_$! reset jLai.) 


1-10 All* 

8255A ‘biij >lili f—^Vlll l 1?>—uu ^—a 1$—u£i ^^ill duLll jl Sjidll La 

: (jr^ 
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w —a (J—£- i^aitj ‘ jr ji- C 34jilj t gr j4 A 34jiij t J4..a B 3ijil 

^ a cjVt — *il ^1 —i £ jii C 5^1 0 ^IIaJI (_ya jjiLja . mode 0 

. ^LSIl $. jail 

c 3__*1 Jill o_« JjV! c-Luoill ^ Ail JaJ (18-10) JSJJ J] jiib 

L_£,j^il Oj^ ^j Dl=l B *i jit aJ* j D0=0 $15 ^> 

(jj_4 j C5 ^la C 34 jil t>» ^bll ibu- a il i D2=0 jla mode 0 ^-a B 

3o j ,a. >i l c_U*j D4=0 o\i Laj4 A -Ujil 0,5^ cs^J D3=0 
*4_lii . 31bJl ^ ^a D7=l u\* fi*J l^j ‘ D6D5=00 £ta mode 0 ^ A 

: ^A Ajjlladl CLiAi! Cjbjii^a £t±uau 

D7 D6 D5 D4 D3 D2 D1 DO 

1 0 0 0 0 0 1 0 

(jl ^—lc 3-IV-il ^AajUiu H (Jlj 82H (jj4j Cjjlil eAA (j\* (_sjj£*luil ^liaib 

jl A _jtj4 j—A <jVt t-Jj-Ua4t . (_£ jjji*JjjJl ^Uaill ^a (^jJ^J 1$1 jjIa 41 ^jll 

^gJj jaijll 14b JImijV • 8255A ‘^ajjiil ^ ^- . 4 1 j -v ui* ^1 ^$jll 14b JUu j] 
Al, AO qjj'—^ 41 cs—^ c*-^ ^ *bli 8255A 3 ajjJi!1 ^ ^4a41 d^M 

0lbt41 (ja (jixjtail Al, AO (jjjb*il c g Ixk j 8255A 4^jjj411 

i_jji <414 A1A0= 11 jA f>4vi\ 1 d=k »u> (jtj^ (17—10) <J4 j> 3 ^ bij 41 j 
: O&lbll d&j*Vt ^4a4l l d^jui ^jJJ (-ijlkdi ^ajll cUjj (^41 


c4i- 


MVI A,82H 
OUT 03 

^jAi jm ^bll j-aVlj A ^41 jil J ~> 82H j»Sjll (JjSn 1 

4_2kjj—ulll (_g —a ^ , 4*s*l\l (J> 3 ^»a_j Ajljil Jj ^41 j4l <J> diUji^a 

j .—a li—Aj 11. u^jt-—Al, AO 0^jt-k*4 ^-la4 (J* j> - x ui 3 ^ajll (jV 8255A 

. ^-kSll d?k m< (jljic- 

1-A>ajj^j p3 c _ s 41 ^g.jo <J4 3JL=k C, B, A cjbljil ^4*4! (34^11414 

da— jLt^a ditjj^ ^OUT 00 j-aVl 2>liAa . 82H ^4^41 (J~> ^a 

IN 01 j*VI balj • Al A0=00 jA A ^-jtjil cjl^ 0 C& A 3j1j 41 ^^Ic. ^41 j4! 
j—A B ^-ijit ul^ 1 " f4lj4l c_l~> “><» tg.» B 4 j 1 jil dabjja^o 1 jiuaa 
^—i 2 *- C ^4 jit (^1°- ^1 j4.j AaLixj ^j 5u«a OUT 02 j-aVl U]j . A1A0=01 

Cj\-jljil IaI^1 qjjUjiII (jl ii^.V . A1A0=10 jA C 3 j 1 jil (jljiC' 

-JuCLu. UISji V14j 03 j 02 j 01 j 00 Cul4 3LLuil jA Ji I ^ tLVill 

£ J"~> c?^ i cplt ftajVt eiA ijj4j Sjjjxiib ^aij 




jfill 


(-3- 


^A-iJ-illl 


(jt C, 4^a^Almi jjill ^jljijill ^A liA ^Lijlail . (JIjaVI 

(20-10) (J4__ii . Al, AO (j i-iAl l (-5 l^ 3 j1jj d41 3jjlLuil 


jl-kjua (_ya (_^jVl iajlaii. 3^jLa41 ALal4 JaLSu 4jlLhC. £-a JSj 8255 A 
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Lag-jjfl-dull A - AaC . ^ Al, AO ^lAiiHuji ^Ic. 

• 8255A ^lj S^)jw\x4 (jPLx^jA 

: 5_*jjS/i di^^ai OjjU*JI 0^ (20-10) (jSai <> 


tfjualui 

OE 

OD 

OE 

OF 


A7 A6 A5 A4 A3 A2 Al AO 

0 0 0 0 1 1 0 0 

0 0 0 0 1 1 0 1 

0 0 0 0 1 1 1 0 

0 0 0 0 1 1 1 1 


A 

B 

C 

OR (Jaum-a 



8255A Aau lUxJZ Modes 3-5-10 

: cs -&j modes cjVl^- <—L$1 8255A 
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Mode zero 4-StaJi 1~3~5~10 

jl ijlj_a. L ' 4W?t V 4Jaiuuil < —lljLut-i AilaJl a Ak 

- j 3 1UJI oi a cs ia t 3^jj2i3l jjoj handshaking ^. a i U^vo ^Uoi 

(jl JS J Jhkj] jl g\jL I ^j!jj <jj£il C j B J A Cy° C& 

-9 aS\ -ka-V • . 1 *J <_g jiiJi U£ JaB Jiiil cSi>^ O^J ij 

£._Jjl 1 ^ ^ _3i 3 ! dltL ^^iLaJ C ,< tj|_j 2 l -4 >- 0 ^ 0 ^-a^ AjlaJl a jiA 

J_A*J Labile 3 -a j| 1 x>clU latch <.-*luuJl 3 -u-aLi. Ig-iS <jj£j CllUl jJl »^A ^J - o> • CjtL 
. 2 li^l-kU ejA l^_i3 liAa cjLj1^jj£ lJ-«j LaJiuc. Laij « ^rl^a.J c^u jj£, 

t-il j lJJ 4 li)B (1)J% o' O^S dlljj 4 La^-la (j£ jjiLI jjS C *Mj^I jUjc-4 

J=*_ui* ^Jj JajiJJ Jj1\ SjLSJI I . - U ua. J^lc. JlAJiJ jl 
diV^-31 o^A JXO, £)±iJi ^21“10) (JSj 5 . (l8 1 0 ) tJSuM (^i Lulj lx <1 jjJa ^^Ic- 
. «Ula* (j£i ^g-lc- ^ < va.~j,ll (Ja.uua {JajjJM <_s^' Aj^ ^-uLAIuJ I S^Lillj 


4j^-u*JuLuu 1} 5 jiddih 

J“4 (Jl 

A 

C 

PC4-PC7 

B 

c 

PC0-PC3 

80 

e'jA' 

F»>» 


g S >-' ■ 

81 

«?>>! 

(?.W 

£*>■} 

JIM 

82 

?'>•] 

e'jA 1 

Jlij) 


83 

e’>J 

e'» 

ju^i 

(jLi.jl 

88 

£>» 

cM 

. _ 

E>» 

89 


tJia-4 

e'jA 1 

JUj) 

8A 

E.'jA* 

JU.JI 

Jli.^1 

E>» 

8B 

£'jA' 

Jtijj 

JU.jj 

JIM 

90 

(JlAj) 

f'jA' 

E'j^i 

E>» 

91 

JU.^1 

£’>•' 


(jLkjj 

92 

JU.j] 

. e'» 

jU.al 

e'.>) 

93 

(Jlikij 


JLlj] 

Jlij) 

98 

lm 

ju.jj 


r'» 

99 

JLM 

(JLvj) 

e'>J 

jjtiij) 

9A 

(jLkjl 

iMjj 

(jLijl 

. e'jA' 

9B 

<jL=Ol 

JUjI 

cM 

(jLi.j] 


S C jB j A (JlioVI CjVi-a>- (21 “10^ cJ^-w 

. Ajba. 4j^iSaeojuill 
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-a 3_)11 S_jjl.il LiSjOii^a Lumj (JAU (22~10) 

*-JD£ 4 -1 ZN427 J J*A\ . 0 yt^li ^ 8255A U ^n ,u ZN427 

Ja—iJl !5 a j Start Conversion; SC jA Ud=J t ^SjsJ iajK-k 

JS-1c. (JjjakjJl A-iIaC. oil IAaj j o_jx±._y 4jLa_j 0 jjil jjl t j->. 1 

4-SU (J-Jjadll 4-lLaC. f^ya (Jj^-< d l (j! -4*J , S^l-w^l 0-\fri oJiC-L-dll ^ilaJi 

V 4j^ij End Of Conversion; EOC <Jjj^2ll -k.4 t _ s A& d=J j 4 >>.0 ^U»_. 

-lc- A 2 klj 4.d a . u sjUac-l 15! VI AjiUuII l-» jl-iA. ^lr- diULnil ^ Vi»_i 

3—jSIAiill cjl— j1_jj 11 Jaj —&Zu ^jL Output Enable; OE £ jaJl .1^^. 

( j JJ 1 > ^ 1 (j^JJ (22~ 10) {J^l * cJ j-> cr® Sjj^j^aII 

4j=>jj— iSll A 4- jIjjII ^^Ic- (J j^> <4 l £■ ji. ^*J uSl . ^!OCiil dlljLSVI o5a 

Selj—aj l-gJMi. gdt*>d! ^»jl j Jbkjj 4 jIjj£ cbi*lui A 4-jljfll 0^ c-s'l 1 8255A 



dl E SC JjjVtil 1^ 4juaf3 ^g.K» 1 jjl ^IIjiaII Qjj Ldaj (__S jUn .a 

£_)J1 (_1^ ‘UlsJl pl.lAUut ^3J^)ia ^Jc. (J3^AuiJ C 4 jIjjII 0 Jaadl (JbLk ^ya 
(jl i XJ . 09“10) cJ^4 bnf! PCO JaaJl .la_HU jjl \g A^hnim ( _glill 
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q _o (Jjj^il! «LiLj lai. Aisl^a toil (JjjikHll Jju 4 _i>11 i gclbij Jaxj 

^_=J Jl Jl Ojtjuca la ill lift J JlxJl La^ic- t"ln \ PC5 JaAJl JJ (J j~\ .all 

£ jill J a it lui ajU51 Al JnajS (Jj^^ill <AaC. Qx, ^gjbl <jl tSlB (>a fjj 

A _Sj^jia ^lAaojuab bubal tdUj ba.1 j (_gjbuu PCI ^ 1c. Jua_j-aJl OE laill (J»-n- ' 

^4-' A _(Jjaxjjjj C 4 jIjjj]| t>» (JjVl <—Luoali (jU tdljJ . (j (JJ <-_i) J| 

4-ak'ibli_.oil (j_SvaJ Jil-all gj-i^jl . (Jbkjl 4 jI^jjS (J^aAuiS Jil!ill C-buadll Lolj 

^oU^Jtll lift (j>a U> Jiluj J <— 1?>.J 4 „0 g >a 4 la3 kl)La , <11 liA (J!La Ssl Jl 

dll_JJ £ya du (_£ I jLoil J lai > a . Vl\ JLsdll (J^uiiwi ^J| SjLS (J (JLluJ J 

B ji A MjJI <> l£ J 11 J^ dP^V> J* V C *JJI 

— iJij dial-£ $.|^jui l g Jo j]| 4JlaJl Jlc- ^^aii Lg-la ab^lj (JS (jl <J I C J 

. Ldul t-MI.SS IJ JU diilS jl Vlidj JijLaia 


MVI A,98H 

; J jil B J Jlj £-1 jil PC0-PC3 (J*^! ^3jl I^A 

* JU.^1 A. jU.d PC4-PC7 j ^(JlfLJl tiA ^ *La2iijjjua jjc. j 

t 

.(18-10) 

OUT 03 H ; 

Jdll (JauuU! J] 98H j*5jl J ji] 

START: MVI A, 01 | 


(19 .10) (JSm j j (jj t_J (3i_)ia (jc- PC0 Jaili JiuVil 

OUT 03H ; 

Jdll J) J jil 

MVI A, 00 ; 

PC0 Jail! jUil Uac. 

OUT 03 H ; 

(lS-wjll (Ja-ULO Jl ^l_)il 

MVI A, 01 ; 

PC0 laiil diui tT»& 

OUT 03H j SC. a i bn J dUilj A*J-a ^!i 0 Jl 1 (>a (Jjj Jail! (jjj dllia 

xx; IN 10 

j C 4j|_ jj]| Spl_)3 

ANA20H ; 

jiua ^.1 ia.!j ijlS lil 5i_ja-o] PC5 Jail! jlaaiV lib 

JZ xx ; 

■ 0 (5jbuU PC 5 (jl Lallla Saljll SiijLt-o] XX Jl J® 

MVI A,03H 

* • OE Jaill PCI Jail] bunVi 

OUT 03 H ; 

^Sdll (J>ia^ Jj J jij 

MVI A,02H 

’ .4jjla jijuall Jl OE=PCl Jail! ^lajl 

OUT 03 H ; 

JadSI (Jajjui Jl j-l^i] 

IN 00 ; 

A 4jI Jl S(jl J 

JMP START 

’ aAsia. (Jjjaa lii A >i> ^.Bac-V 
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Mode one 9 2~3~5~1Q 

f ^ B j A u*hljd' SiJ^ 0°- J J^V' «3a 

a — laj=> a\ \ SJ^—=*Sn (j£j jl^ jl Handshaking ^iU^axj pUaj djjjJb CP di!3 

dll jbte -3 C Ajljdl 3aJ|k.~\. pAajLaUj 8255A Aa^l_}jjiil (JjLi. £ya glbtjall^j 

1 ^ 0 —1] PCO u —Aj C Ail_jai1 3a jlrv (jj» (JjVl c_l«-<ail| (j| d . nrwj a3A Aa.ab.fi.ali 

<—i—>-<=ull^j B A -il_j2l ^aj u u S dli3^j B Ail jjaH 4*jIj 3aj$3aA& pJAIidi PC3 

(j—<» —!3! <—i—»-ciiJl 1-aij . Group B jl B C Ailjdll l> JjVl 

dl—131 j A 4- 3 A*-j\j j! A^al x^xa 3aj3xk£ -OAHmjfl C 3-3jdl 3a^3 a A 

C 3-3_^H J . A As J X >-^ d b PC7 PC4 3a_jks3l j A 3jIjJ! i wS ^ U JJ ^ 

pl-iiJj-U)1 (j -S^OJ (j£lj (JU^V 1 (S* ^ k^ttt(j£-aj v l^ha£L 

d3—iLull (jl——J AlbsJl *3 a . ^23~" 10^ (J^bS j^2 LaS, UbaJ Ig-k^l-ia. (jJbx j 

*5—a ^—ic. latched td-m-oj B jl A (j-u3^1l (j>j j ^_jLkll j! AlAi-ill &\ jju> 

. gll_*-<dl A w kliba ALa das». p.lajjji/31 _j2 jj Albdl a3a (jl LaS I (dibl jj]| 

(23~10) (J^_3j • ‘si- 13j jj^alA (Jj-a3 ^2 (J-Dmaialb tg.m^jALu A*3aULall dlbLac. 

A (jail(j-a L& 'ts*3Lu£i-a Ja^laAS c AjIj^JI 3aj3adL CP 3nA (j£ 'Lidaj (j-uj 

. ^1 j —aJ jl (JIAjsJ AjIjjS B j A CP JS Us^Ic. dlljj 1 <ltsJl Lff 2 B j 

A (j—iuljjil (>a cK UJ^ LS^ C 3idij QUJ (24“10) 

• A _ ItaJl *3a (^2 dil^USVI o^A l)JJ Ujbul ^jiUj hw (J^A'iJ B J 

1-<mj Aa^l JajJoA^ PCO, PCI, PC2 -lajlaAll ^.Aiiuu B (j^ Ja^V 

^jl K-s A-y^U'-i* Jajl-i'N^ PC3, PC4, PC5 -lajln-sll A ^-^ruii*i 
(J -3 D3 diill ( # U»-^ (jlc- grl_)S.J jl Ja^jJai£ ^jLaA=kJjjU PC6, PC7 haAj 

l LaS 4 Vn~i. <iil A^jU-tajJl 4jLac. ^vIjj . c J? > >> ,rt 

O -cUL*jj cgdl f J% • 

■i-S Al 8255A d STBA JaiJl ^gJo A 

* A cjic. duL £-dsj 

^ j j ^_ui! IgjLj ^gSkjlAll jlg-aull 825 5A Axj_jj!i]! jjj • 

l_SJi ha-iiC’ • i^La-lj {_5 jL*u IBFA iaaj l (J«. Cp A AiljJl l j*suu 

S-ijlj JoJjll ^1 STBA iaikJl ^la.jb j*j2 j IBFA=1 -lasJl (jl 
^ —1] J_p—j ^ IBFA la—adl (j' ^ji (jj IS d^jV 

i^ill 4iUJl Jjc- t^U3j gJbtoJl AlxwljJ Aa^lxdl Stilus pJ 13] V] Aib ^)ii-<a]l 

.5 <—s_>b 8255 A ^lua^Al! RD ajUijll 

«JaUu (j_INTRA ^dalla SjbSj JulijSj 8255A pj£ • 

Jaj—ki. (j_« 3a_=k i_$\ C5 -11 t$lu^ajS4 diljj tilli ^ 3 jc. jll ^lls. ^ gclljL-ali 

13_A (jl (24~"10) (j£_ui (j-alJSll (j-a Ldajl Jaa*.jl . ^lU^sll ^^Ls Atk \. 9b ll 
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w _a PC4=1 iTull j 1BF=1 ixUlj STBA=1 iil! 1^1 j 

(Jj| Jjil . PC2=1 daall—9 B ^4JLk ^ Lalj A £-a XlUx 

ijl j_£i3j lilui UjSi La£ j (ju <_j (J] Ija.|j I ^Ik -x PC4, PC2 
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J A a>-^ c t-iuUijJl {jaii (25~10) 

B A -jjjJl (j\ Jaa-V . C^jL^I s>jlA (jAJ <>aljj2i Lia/l £)±uj g\ jp3 dsLtijj B 

A <—jljall -uu Laiu A i/i» Ja jk^ PCO, PCI, PC2 JajiiAJl 

PC4, PC5 1 — aA J cP=^ (^Als Ja,PC3, PC6, PC7 Ja jL±l\ 

• ^ - 5Vi\ l {J ^k Au- a D3 ^_>a-j jl (Jlikj] -2a 

i LaS *Lxal Ao/ill A jtfto 


(J^aXILO “1 



C _jJl Cllllu 4jLia_5 — i_j 


PC7 

PC6 

PC5 

PC4 

PC3 

PC2 

PCI 

PCO 

I/O 

I/O 

IBFA 

STBA 

INTRA 

STBB 

IBFB 

INTRB 


8255A 
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^-id. Ajli B jt A cjjjjlJjJl c>“ ‘-yW f jlj U^Id • 

^g jLuu OBFA JaaJI (J* >j 8255A ^_ja5 WR S_)LuDU S^c.L«-i\l 4iLaJl 

^_3 *r l >>-i3 Aa^jLlaII s5a (jl ^lUkjoU 

15 _ A Jij..., -Jtj-ga Axj Vj cS^>^ diLaj4*-» (Jjuijj Vi j^ioj (25“ 10) 

. i^y> jli JaAl! 


(Ja_ulj4 —1 


D7 D6 D5 D4 D3 D2 D1 DO 
1 0 1 0 I/O 1 O X 


B jA 2 ^i ji 3il=* 


1 3JUJI Ji A UjA\ 


A 


b 


cji V cjJI o3a 

_>L^a ji 1 (JjSj 





1 *ULa.\l ^ B 


grl» jl JUj) PC4 j PC5 o*jM i 


C ditb Ai-ilaj — (_j 




PC5 

PC4 

PC3 

PC2 

PCI 

PCO 

I/O 

I/O 

INTRA 

ACKB 

OBFB 

INTRB 


8255A 

INTEA 

PC7- OBFA 

I i-PC6—ACKA 


A.^Ali^gvail dltjUji) (JAJ (jjil jjll 


INTEB 

PC1- 


OBF 

►PC3—INTRA INTR 
-OBFB ACK 


-OBFB 

PC2— ACKB 


1 ->PC0--INTRB 

WR 

A »?-il^q ]!1 — j 


B j A (25-10) <J^ 

1 3Jl=Jl ^ jAl 



255 



































till - SA (jl i<_£ jLuqj OBF JaiJl (ji t _ r >jl=Jl jlgjl cijj Logic. • 

i J —S - na (_gjt —uij ACK Ja—a-ll (J-si^J IgJc-l J 'Ulc -j 3j| Jl ^-Ic. duL> 

• 4—Qjlx^li Ija aS <jl 8255A ‘Lau^xil jaAj JL5 a=J jil (_$ J>j ij* Ac.Li.jjj 
OBF I £UJ J ACK J=uUl ajjUll AiUJl J ^>1 Jill <> 

. <_$jA| Zja gi.l^St JJ 

5—stiaUu 1 $—j 0-5L»j INTRA <*JalLi SjL3J Ajijib 8255A 3ckjj2ill ^»ji£j • 

laj — 3aA (j —a Ja — i. J — Ij Lx^i jjj tdlAj t*ilj J Ajc. jll 3JLa. J 

_ Jl j^s Lklajl L»-vV , A_La SAjA^k. dyb <■ -ilia jijjAj rcjL*_ail Jc . 3 tUI’HI 

WR Jaili aAc-Lucall AiLsJl jijuall Jl J jis JaiJl 1 AjS> ^j| ^25“ 10) (JS-uj J 
OBF j ACK 0— I I o—* J —5 jj —£L LoAIc. 3_uIj a j-a g*.l jJ! J £_^.jjj 
4__Jl2», J PC2 duilj A 4 jIjjJI £-a (jULiHll AJbx J PC6 dixll j Ia=>.Ij cjjjLou 

^»IaAj _uiL Aa.lj IgLc.'v j£xA PC6, PC2 dsLull . Ldul !a=».Ij jLuu B 3j! jfll 

. cjLIjJl ^daj Jc. jAifcj *b dlli <jl Uj£a Lo£ j ^ l_j <J1 

3-10 Jll» 

B 4 jIjaII —A o—* ^ILo-oll <juLU tjAi^ajj <LiLttC. (jjjj (26“10) (J^jui 

Sj—SI aJI dil-Ijij (_5 a]| ^txLjaii j±n ^27~10) 8255A ^aAj2iii 

.2^\A& J t$UJJJ E150H *1*31j E100H u 1 ^' <> *ULI 

-p.1 CLs 1—o jLAj £_$jUiii I^SjUjoi 1$aj jsc J t <2a>IaJ| diLljJl j-Umu XaLoc (j\ 

; Jl2ll£ djbijJl aAA ^jl liA ^ajoi-liaij 4 j^51j 1I diLI^oil ^yjUc (Ja 



825 5A KakjJJl (JliLA (jjs ^Lu<Jl J] 4-*jUa ^26 — 10) ci^> 

1 3JUJI J lU*j Jil 
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OOH A AjI 

OlH 

02H C AjI II 

03H fSaJSli 

A 3_ jIU lj A2k.tj mode AJLaJl ts^3 ■^ a ® AjIjJI ^1 (JliLoll 13 a ^ 

t5 _A 1-a : jA (Jl jjoill . (_5^>=*.l tg-x| j-Vi » » i (j^-o^a C AjIjaII is*hj 

1 3_SL=J| (_5-aj ^-l^k] B Aj|j>J 1 (J»jl ^L^All (J ^ym* S^jiuili 

ja_l*Jl £_<a cjlljj 0 Albvll £"I_^U l^jJa_piiui3 C AjI^jII A AjIj^JI LaiJ 

(J5i_uj (j^a \ ^■a,I».~l bail (jj)*S 1 Ml 0 JA (jl (^A A-A^Vl ? 1 ml (jl 

: (18-10) 

D7 D6 D5 D4 D3 D2 D1 DO 
1 0 0 0 0 1 0 0 = 84H 

A- 1 -‘ a _A?J VI-:kjj jl Lyljad <jj5Li <j' V C AjIjJI (j^> JjVI C_ix^al3l • 

. D0=0 ^-^>J ^ by|^*J 
• D1=0 £jbaj ^ tSUil lad^yi.1 (j_j£lLuj B AjI ^Al (jl Loj • 

. D2— 1 £j-iaj fcilljil 1 AiLsJl (J^ xlLua B (jl • 
A —j VlAj] (jj£j (ji C AjIjJI (j* (^jliill v-Iu^iSl • 

. D3=0 £j-hj Ly!_p».j 

. D4=0 (jli tSll31 Lyl_)2k.J dsjJa^jk A AjI^jJI (jl Laj • 

• D6D5 = 00 (jl^ 0 aJL^JI <.*~n>>_j3 A AjI^j]} (jl • 

. D7=l (jji * • \jfc j3l 5^ )3dil l eJA (jl LaJ • 

(Jjj- jjj La£ 84H Sji»£ll (jLwjb U g-aU_)i!l (jl .Ayi (27~ 10) (J^43 (jl) _jlaiJLi 

4 —c-liiall ^ALyll HL (jal^-ui-all ^JadLm) ^.fA'ilt (Jyjui/s (^Jl 

A_c.Lj.lnli A jl/if*- <_&8 j <. h u-> j Lgac-Lila ^lx »■■ ^lill <__4^£k5U jljj jS-lxfi B (J.y julaII j 

Ji-adj jIjLsj Jl-Jxli iJA (jAsij g-aU^jjll (jV jii-f-ill (_gJj jljxll 1JA (Jjuoj LaAic. 

pjj lAJ-ic. (^lill^ NEXT *La^JtSl (j* Mx^Ldnll 4 jN Ijjj . 1_S^pk Ac-liia dLaj LilS 

OBF -ia-=»Jl (jlS. 13J Aa^at02H 'builb c. iy -\j C AjI^JI Splja 

Jljl-<s t—ij-tilljA (jl ftl-w^Q JaiJl 1JA (j-lc. l^i^a (jV 4 ^ ^»1 i^L-ea (_gjb«J 

Ja-iJl - y~Ai (jl Jj_y AS . AuiV AjtjOall ^jl lA~i'! ^3 4_jj ^ lr-, 

J— ( —-i jy^- <JLjo jU ^jSjj AlLJI 0 3a (j^a ^JL»-all JUi jjc. (_5*1 OBF=l 

*J-A . (_5_jk.j S^ya C Alla. (jJiij (y$ (Jjikjllj AjuUall J] 

(J-i^jaj LaJic l^Holiia L-ijUa-all t—S^p>Vl ^ o, (j>a gJLtxJl ^g.m (jl (^ij AaLajJl 

. ^jijuaal! ^gij B (Jy-JJLail 
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Mode two 4JUA1 3-3-5-10 

(jJ_ £j 3 B Lai j <lLvII ojtf> ^j! Ig i£,<u ^glill IS A .laSs A 

a —jl^lt LaAjc. . mode 1 a^. 1 j aJL^-SI ji mode 0 _^iu-s» < _ s a La] 

E I j—.'Ll <j^£j (ji * />j cjLLu jLuui t-*ll ui a i7 i ILii'i Igjlii aJI=J| 15a A 

<5155 J 4iAU djLa_jL*_-dl Clul£ 15] (Jtio] dlLa^Lt-all Clljl£, 15] 

A j!^ ill (jla <51151 . <5115 (Jjutl ^5-till (J.~> m-a ^^1] p. j^vlli jt _j^o1 (_g\ ^Ia^JLwmI (j_gJ 

^-3 C “Ul £y& 1 ^OaJLuU Igilii AJLaJi a5& [J? 2 La^dli A 

A —SLaJl o5—A (j] • PC7 j^i] PC3 Jaj. l-o> . i l a5&j jl^^il jj] ^jxaL-sxall ^Uij 

CS)!\ -=». ^gk ^ikHuu S5loj 8255A 4_a_i_^dill diVLJl .asc.! 

e^g—J _ui <5l 151J 4-jL-sall (j^al^jS^lj gtlLuill jl (jj uni -> ^jjj (JL-£3 uVI 

. aJLjJI &5a S_jL5*yi 


MVI A,84H ; 

0 <3Ldl ,gi grl ^>i.l C j A j 1 aILJI ^ £-1^.] B aj1_jJI 

OUT 03H ; 

^£jXj]l U^jjlo J] JLuljl 

LXIH,E100 ; 

l^ioULi u—i£ jLuit 

MVI B,50H ; 

a-ig-i -ll>ic- B 

NEXT: IN 02 

j PCI Jaill OBF -Liil a!L>. C ajI_^ ll ®al_js 

ANI02H ; 

PCI 1-iC- Ls Ctlllil ^_L4iJ i 1-V-V 

JZ NEXT ; 

PC1=OBF=0 J UlL aSLJI ^ uijjJ 

MOV A,M ; 

^£^all AjuJajj l_s_)^. _jl i >irv] 

OUT 01H ; 

B 4j!^ jlcs- 1 jA) 

INXH ; 

Jill! Uij=J 1 J] SjLi] 

DCRB ; 

1 j\j5LuJ iliail (_)STi\ 

JNZ NEXT ; 

Ac-Li-L! ^S3 


(26” 10) is* ^>_^1 ^jullall 0>aL Jyi {21 10) cJ^-“i 


-j 6—10 


S ^l^i^lj {jLa.5^/L J^juaLall La .1 
? sjsiiii o- spijiiij u&\j E i>yij ju^yi 6 J^ j* ^ -2 
^>£51 ? (_5jljllI ^gAc. 5 ^Ijill CiLUdl JLSlujlj cJLuij] t £- _>*2 Lagj *3 

? £- jj <j£ ^■‘Alun ^gjlj dAsjLilaSll j_pastJ 
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cj| jL—jouJi —ic. t !>Ija OUT 00 3 -ohU ^IxaII -iiixi ale. .4 

¥ cj!j£fcli a aA j£3l t ASDeiI 

^Jc- 4i\i 4 l^aa IN 00 __>a!>U ajiH sic. .5 

¥ c1jI^)jljIj]| eaA ^£51 4 

j—a Va —i decoder S^>i2i chilli La. v^ lum (8 — 10 j 7 — 10) ac-1 -6 

¥ 00^ ! UJ^ 1 

q _a Vaj decoder <il£li Loa^lm a (l0 — 10 j 9~ 10) <.ii acl .7 

¥ (jJjb*ll UJ^“ 

^_ui_jl 4 gJ Ln -ja i l (^Ac. cJ^^j (_5^>i.lj JaSa Sa^Jj (J-UaijS 4_i_ftlla.n .8 

¥ (JjjuajSli S^pla Tun.jl 

_j ;Q ^Vill _jl L^'l £}* ¥ (_><aalXJl JjLtnli J {JaU^II ^iLASltj 4j}».-r-i,8.<dl j& U ,9 

¥ qaIjII lg.*i\i^->^g cs-^l S__)jlal} (j.3^ 

4 42^\j1I ^^Jc. j 4 STA adr ^aTjU ^jcllatAll ,^T1 ale. .10 

¥ ^"S^ykj f-Ufl t— i1_^jSVS 3| &aA (J^liSjuai (j^u <—bS ¥ dil^ijtli}! ojtA ^£51 

dsljl_un-JI ^ -1c. jjublLj MJU 3llL« LDA adr 3 ^bU ^Alx-oll Join aic. .1 1 

A _ &\ _u3 dsl^pllill oJA (jTAiiual (^fLaJ c ■ ¥ dll^ufcill &aA _)f*al 4 


¥ JLkaj 

Sj ^lall A lajjA ^_ui_jl ¥ jjljjjj&jZLj_j$i±A S^SLIalS *0aj^)i. ^ *i»*> jaLs. 1 2 

¥ laji. lg uijalj 4-a.’'jk.1un (_jil 1 jjj.uaj£jj5LlaI1 

<li£l_a Ja Vjj jjjlic. jjlILa LaaiujAA ^13 10 j 12 10^ >u ^uaj ad .1 3 

¥ decoder S ja^l 

j_ ^.jaII £j _Slall j^U! a^l 0^3^ (_> a ^ a^tj 4 jIjj j£-aj {_]a .1 4 

¥ ^Ui 

Saj—^jj-all —Slall ( 3 ^^ a^i ai.tj (Jl^al 4_i |^ ^.Uj cl^ *1 5 

¥^Ui 

3 ——uu 4 d>A 8255A 4j=»_jjjjill yli l>« * 1 6 

¥ Uxk ^»l a_)b*3l oaA (Ja 4 LgjS j l^-L o Sf. I Jill 

j 5A cs'l ^ * ib j a C j B j A t—ibl_jjll (jjjUo (j -4 t> .17 

¥ 8255A ^aj >1. 5C j 5B 

d_Jl f | ¥ Sj^lall 8255A A^j_^iil! ^lailual l!a .1 8 

¥ OUT J IN Oi>aSn f Maibl <> ajV 
¥ 8255A M^kjjjjill (Jj»i.inl 4 j1)\a 1I modes cjVL^Jl Vijmnll ^a .1 9 
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Control of a Traffic Light 




1 —11 


jjjaa ^a A Im u <^1 caULiAuII j£a ^uc-j (jUa^Vi (j-« jj5£1I ^ 
u _p_ 5 if« 3 ^ 33 ^ .ball I 333 lliAA ^gi] jaIau 4jC-tu.fi 4 jlLoc 1 ^3 
£_ 5 ^j_£^aJ| aAabjj 4j|jllallj ^tjjtAall 4.A 3 I 3 4_uSLuali <. { 'n-> aASaual^ 4j^^a]| 

^_a 4 CLillAjL=LAa]! £y> j-i&ll ^J (Jjutao 33 ^gjl! Sj£|a11 £ya Aijl^Jl *Lba£llj cpU 

(JjLaj—uj . La£ _jf i^j iilli (ja . In mi l (jl < n oi l (j -' 3 4jLutl| (jl (j-U*. 


di^t_ St ^ 1^- ^llx-alt SjjIaI UijSA ^L-aLa Lja^C. ^>A3j (jl (Ji^n^ll lAA ^3 

j_pal_)c-l (j-a ^juflll ^ 4_a)3aoAul (j^-aj cjjl5Ll1 Iaa j one board a=Jj L5 j 3 jl£jil 

^_jil eLxdl jjiaSj t£l±J CAljjilLa ^ ^$A~ill 4_iLaC <JlfLoJl (Jjiuj ^ C Ig-La 3 ^A->lll 

^ 3 ( Jl^al l |AA ^g3 S^jIaII aAA ^AaJLuij t—S jjjij _3»jjLl1 | (Jjuail! 4- a A iL a ^3 lAlj^SaA 

• ^ c5^ c3 JJ^ ^kj JJ>* *_AA! ^l^c- 


s jAa» s^>i 2-11 


lA A (j-a cJjSfl ^^3 lj_)fiA LaSj cJ-objli! j ^btli oli*_aj _)j^jxaj£I (jj 

Cpu Uj j ^3 ■* •* £aJ3 aA_i .33 ^j5lLa 4uvj_pa_jxlJ 4 dit i « (j-a (_A_)JJ AjtlSJl 

(jj . 03 -U^ dlljjilLa <.' imi% ^gic .jS^J 3 I (Ji£j S^J^IaII (j-a 4 j-a ^3 

(J_i£ ^j ^■Hau j? ^Vill (jAai^jol ^llat-ai! ^aVIum ^Ull (AjIaSLj t^il <1 nWill (j-a 

<^3 p^-**«tl tg aia*j*\ 4434 S^jIa ^3 jtXa (Jas^xJI 4-mS L S sAjII LaS t CAUl^aVI aAA 
A _IjI^JI Aja^ll jl ^ailLdl 4 ^. 3 ! SaSIA La J\ ? <_ 5 ^C. Jr>U-\11 j dl^^a As>^yj) 

^Jlal-Si (_^i JJ_J* s jL>£J !iLLa ^aoU Ig -a - ui t-ga i Ajjj SjjIa ^ RAM Ji i>° 

^.jWi_uij < ^ill <-—sLul^aV 1 <Ja! La (jc. (Jl^jjJl (jiS LiA (_y> ? 4 *uAa (Ja.lA (j;i*--a 

-I-ln«.AJ ^ -£43 4 4—fl lll-Sil) 4 ). 4 «.Luli 4lg ui (^J3^J Sjj|A J IgJ 

? (_5^V1 4**l1.9j,l3-i'i ^g3 3>^>vwS ^gil (_^1 CAlAu.lal.lt 


: 4allili p.l_ 3 ^.Srl o-a 4jalxl! ^Sklli {jJal^cl ^ ^iLoall ^»Aajjuu S^jIa <_$! (j^JJ 
4 Lij-y ^ll &3^ja.Vl 4g.-^l 3 -all 4aLajti AlljLui-a 4. f ng*i A 23 ^cilx-all . 1 

^Aal-u£i ^^lll 4 - vLiwU j ^ 3 *jj I)[ (_$Ai! ^aLj^jll EPROM Sj£1a -Laj^juj .2 

. ^llx^al) SjjIa lg-la.1 (2>-a 

^a—J !aJ 3 4 ^L^ill g-alj_)jl1 (JjS qa I^jI) 4_a.laJi tilloA (J 3 ^J 43 RAM 4_au3*i ,3 

* tg..ic. f. Lari i.ii'^ I 4jlaJl oAA ^3 jjfLaj L^alJ 3 a.La tdliA 3 ^ 
^ Aal j u jj ^Ali (j jjlnll ^ 4^a.ladt t /in (JL^^V I CALJI 3 J £ya A Ac- .4 

' *33^A-all SjjIaI! 4_la.t (ja 
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<_St_ 


4—jUaol A-3c. ^Itsaxll o') ^Lu 0=03 &AA JxG g^jj ^giJ 

Jjikj Iaa j (jA*-a o'o-a aJaxII Iaaj ^LijJu AjIaj .lie. jl RESET 


al—Ll£ (_$U! 0-aU_)Jl i _ s i (jljjc. (Jjj jA (ji^ixll lAA l*iU^ lili t _>i.V gjJlx-x ox 
Jl Asjj— kS ^—3 Aj^oxllj ^Ajalli-a Axixe. <_g1 ^ ^ S ajM o* 3 .^) |a$J 

Ji*—“2 Aj—Ajla t <j',P*^ '^A £* lU*j t *\yv< fJ c^'j EPROM 

<-rl ui^. j^g —ic-j grlj-a^lj cji^.^1 t—>1x1^ £-« JxLtljj gcxliofl' .Iftljjji g^iLt-ali 

(jj^x-uj ge-aL^xl' i^A (jl \ * jl r» o^Jj^all • Vg.\=fc I (jx gxxxa ^glll *LiLutl) cjjo^> 

. gc-aLo^i bjAixtiA Axil) Alba. gdLtxll (Jxr>~3 -Luigi V 2 VW jjlj ta^a lipj 

Sjl-uo] ^-S gUaj Jx*A Ail} f.Lui oj Jjuai&lt IAA ^3 gjSjum tilii ^gic. JLlxS 

(* - - <S ^ ' ^ CSj^ ( 1_11 ) J^ OT* C5^Wj CS^ JJJ^ 1 


c jlll Ale- jj j-all (J^j AIsjjjIjJ (jA.xlj.in (_^jAl gSr>l ^Llix ^Ic- 
ij jilnll g-jJajll ^gi tJx*l dlljLjj'yi (jli |Aa.l j ^ llix.il lAA ojSj La A jp 


Jk 


□ j ^ t5 J-eu 


d»l 


L 


,v?>. ua 


sUkkl^i g - i x A . ji t ^i Vl (jjjil ul^ Iq^*^ g~Hix.il Iaa (j-^J 
. t-. tk^3 (jSj]j (j^xx aajjj flashing 

j>x ASllilj a*j 8085 gJtxxli qjxAaIjlux So*'-^' pIxai i^A 

jl Z80 0^1-*xll Lai LaAklwix pLu SaIcJ Ajj^, p^jllll 1 ijLax^ 

<**ii x qLl x (_gl ^g_ll _js _till <_ijjxj lAAia.lj (JaxJI (JOaiU (jlS I5J ji-1 ^llx-a (_g‘\ 

* (j;* 

a_ xjjVi cp .jVi ^ M 12 aoc sjbL AKJ 3 J 1 j=a ^UaIi fJ %u. 


^ - *jji j <■ o^j ^ SAi.1 j t Green, G p^^Vl (j^liL Ajuj\ l^ix ^-Llalil 

Red, R <jj^4 ^-*-jjIj i <j£j JS ^ sa^Ij t Yellow, Y o^ 3 ^' U 3 ^W 

(j—x AAxil |AA S_)l-^ ’ (l 11) J^jj (j^fx ^A LeS (j^O J^ ' t-^ni oA^.1 j 

^—JjVlj CllLixl] du 12 lxg,3x ^.Aialjiuiui ^io^>] <^lj 3>n ^12^ CllLixllI 

di!—sLdjj jx (JjSLuixll ^g3 A=«J A3 Lai j] Lili-=k. ^.lAiHujI jjjAj l^Sjlljui AxSLiJl dsLn 
^_ '-3 a oll j _5 _3 1_a! SoLjj'^n (JijxXuj 0^1' ^iil ^ll^xl A ualilj . S_jjIa1] A.Uj)*)IIj 

^iLtxil l^-La l_^ JLsdj “LjI j^l ^H=»-1 jjj Ujli flashing (_ 5 AAjlll jli jl L5 *-ujaJl 

( 5 jj _ ui LaS ij)\Jii)j!\ dllojA j)x S jjA (_$1 ^g3 pAjii (JaS qIqx! djLj g- l l i x ll lAA AxoS 

^g_3 gfv^lll *0^'"^ pLb AxLojC. joi ^g.S.l Axiilil gulo^li ^LlaJjx Lijll <a!1a 1 . (Jxls Axj 

: JJ>^' J 

<~J - joilixil A^ - =»J| ^gj] Igjlokl ‘^aL-oj A3 J Intel 8085 gJLt-ali Aa^o- 1 ^ • 

• (^121 f. j^Jl t—il_)kVi aAA (JiLxajl AaLS (_£_j±d)j ^VCC ji ^gxiaol pljjui^ 


264 


















—uil Ij—e-!_)-i <ji (_£j-i.^1 dlLaJUt^allj Z80 ^^aAaJLoLd ^Ift- lmnj 

Q -a i-=u!j (j£ jLuU 5 {JjL^aa jlic. (Jj^aill ^ UjI J La£ ^iuilLoli £tj| Jj£]l 

• diLu.ll>,.all a 3 a 

C_ *i V (_g-^l AajjjjJ C_il_^iaS?l (_pa*J U^a>lj4*a (—13 a -V^Tl Aits. 

ft *^—i (J- xh 13Lo p*i V Ijjli <41133^ (jV! j^iau p LaiSf -Lfddlj l^laJaj 

t- 3=J1 -Vcc p CS-^ 3 W^-ajj l)a p floating <d.jllu l^JSjlS tjA c f_sl_)iaVl 
J *Q> LLaj <_Jbl__paVl «3 a £y* c_i^pa (JS Aipaj 4u a ^^*iSJLui ( J>^-»ol l |JUb £y> ^iLiiil 
(J—i.Jj £)] (JjS t3li3j Z80 j 8085 (jo.-sJU.x. l l (ya iajj tdi3j dajLSJl ts Ic. Aj 

• jj^all dll^Luil (JilLa (Jru. (Jijualij ^3 

8085 £Jbud uiljt fi\ 3-11 

8085 A_=>_i^)-uill di|_jLuuii! c_sl^pal Aipaj ASjLiiJI lixo_jJ i£] 

: 40) 

. Joi 16 lA.iiC.j diUUallj (jJjLLtJl i_il_jial . 1 

.(WR, RD ,I07m) ijLi 3 Uiic-j r <L^\| d! jU .2 

. ALE djUl .3 
• ^gdajVlj Vcc S J-iSIl (jlijla .4 

(jVl lid 1 ^-ic. p*i p Ul^pa 18 L^pa 22 jA dljIaYl *3 a 

— ll) (J£—Ji . A.jS.uxJl C-sl^paVl s3a ljflhji £j^juu 13 a ^ jjflitn J 

. AjulLJl A_iLtc- (Jjg mil 8085 A-aj_jjjjll t_al_^i»l Sil^l (Jjjj (2 


Clock signals ^w*l 1~3~11 

j] Sjj—1 L AjIjusjj iiulj (_j3jjlJI 13a j <_j3j3a (j? Ic. ^ jldi 8085 a -vj> j AH 

A- ic- ^clL L_i3jAdl 13 a . A_^j_)jk5iU 2 j 1 ^Lpdl qu crystal JUjjujS 

dll—Jaoj ^l g-llskj 8085 A_-aj__)dll . JjjAlakA* 4 (_ 5 jLjjJ JdjJ dll3 A_ms». 

(_g_a _jA LaSJ AJli ciil3lj _jj___)Al'^ j«n 2 (_SjLttJ ^ijp dll3j Aj uj-a ^jxil jm 

» * l Cy* l s^ c ’ ( 3 ll t_a3jdjaJl -ilia ^3 ll) 

*3a diii.il iili3 Juu pi Aju_)>» 4^.ja ^1] A_m=Jl A^._^oJl (Jjja'ii 
_uilSll _i. A 1 ft- (Ji-ads 2 (_glf> A*J^all Aa^jjall iiji A^uuiSj ^jujIS ^^ic- 

^_(Uia. (_g_fi 4_a.jjoll &3 a aAiUmJ c^n-^. jj^Ala-La 2 ii_p di!3 Ajlj_j^s Aja.^a ( _ 5 lc. 

^— Ju& q— xu ^3—11) <_£—ui • 8085 "Lxj^)A 11 iJili (Jaijjiiilj 

SAC.1-uuiil J A_iaup^all ^tjlj_All QM _JJj£il iiiljA . dlLjapll o3a (JjJ-otaJl 

t^S-13i c \g.iic. cJ-aju ^gliil Q^ljjil dll.da n ^gJ] Lgjilj 8085 Ajij_^jiiil 
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(j , ‘■LnlTi ^_Si gcil » *ll 37 t—i^>Ul (_gi c - (j-al_pM ( -*~^ i>»n fl JiAS 

. tgJLa a^t S*i >ii*V 1 (j-o S^ja.Vlj £cj|_)2jll 


XI 

1 


40 

Vcc 

X2 

2 


39 

HOLD 

Reset out 

3 


38 

HLDA 

SOD 

4 


37 

CLK OUT 

SID 

5 


36 

Reset in 

TRAP 

6 


35 

READY 

RST7.5 

7 


34 

IO/M 

RST6.5 

8 

*1 

33 

SI 

RST5.5 

9 

J ' 

32 

RD 

INTR 

10 

To 

31 

WR 

INTA 

11 


30 

ALE 

ADO 

12 

oo 

o 

29 

SO 

ADI 

13 

oo 

28 

A15 

AD2 

14 


27 

A14 

AD3 

15 


26 

A13 

AD4 

16 


25 

A12 

AD5 

17 


24 

All 

AD6 

18 


23 

A10 

AD7 

19 


22 

A9 

Vss 

20 


21 

A8 

8085 1 (2- 

11) (J^s 


Sjtej. q |A4 2-3-11 


Starting and reseting the processor 

(jl—2 RESET IN <—i_jl»]| j&j 8085 36 <—^ic. j^ki.^ p.ihj .Vic- 

<_15a S^^c. AiOj 0000H 4_aj_Jjuall (JA-Ij ^IjuQ- 

J—ic. j ( J -iiuju i i S^lcE (j-aLSit ^oLu gilstjill (jli jjl j^i] 

4 ls* L$-«l.iAlui! (j^<u Sjib (jjjj (4~11) l&-> 5 . SjSI51l 0000H 

■jULlI <_]!)trs £ya >uj C <—iuSLal! (jli (Jjlijjjill pJU .Wc- . a^lc-jj Iaj 


LS —3 Iajj IaAac- ^Udll OiJjll jl high 'LeaSl! a.^-> (Jj-qj o' Jj Rl 

L_i— 5S/ i \ i (j ^ -ta Cy* jjAtl i l l 15 a (jl . UjS5 L*S 0000H (j'_>i*il (j^ ci^*i! 
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•x$ —sJl jSLuij jjl (JjI (J-iixij *ao (_s^ 

. (JjiAilil ioj ajc- c?ja=J ^^1 Transients (J^LLall 



SjIc.Jj IAj ( 4 -] 1 ^ 


(j —a l*J] (J^i-wu SaIc-J SjLSI jJLji^J 8085 cJjic. p.l^il di3j (jSLoj 

t5 —a C O—5<L^H Iajj UbAic. cit^ S2 ^tU-aJt <JiS (Ji^ 3 36 <J!>Lx 
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8085 _*-^1 tlP S2 ^UiLdl (jl LalUaj R2 LajULall J^iLk (j-o £_jjioll 

(_£lt"L (Jj_A (j.*VJ.tlll 4 jlrtO- ^gS C C-SJ&aII 1 Ajj S2 VjJl-qJI tilJJ Aic- . JaJLJ (jl 

A \j_) (j^ *1 . ULLui lAlia^jjui ^III (Jai t .j ln . l l SaIc<J dilj)l-vk !Ajj du^ R1 4-ajlLall 
. ^5—1 1 ^ (J^jjj l _gi La£ dlLsAjjJl (j-lfJS (^ic. cJ j* nnl l SAtejj pAj 4-J.aC. 



4_ _oic. (jj_£1 (jl t _ 8085 4oij_^)jujll (Jac. plxil ALE <—(jli L&£I 

i ADO-AD7 CAlj Lii Ji l l c_i|_jlal ^^ic. sAj^jaII SjLuj'^l 4JL^. (_pi£*j 4_*jjA 4oi. y& 
high Xa—iJl Iaa (jl^ I a] Lai ( cLjUIoj (j_j£j SjLuiVI <jli low LtaJl !aa (jlf£ IaI£ 
^g _a U_?^ (jtj ajV aXoc- pUS! ^IIxaII (jli ^Lu La5ij (jjjLlc- (jj£3 S^LS^I (jli 

(_g_1c. A _uja Ajs>j a i_$^y (jl ii.~> j liili cJIaI (jjjLc. jl (AjliLu £-o (JjaL*j 4JL*. 

(5 — 1 1^ J£-w • (Ja*j ^JIaaII (jl (gXi *UVa11 I^aIaALhI (j£Lao oAAj ALE XaiJl 

t-jj—Lll (g—ic. Sa^xja]| s^)LujVl £a ALE <—ij-LlI (gic- SajaII SjLuSyi (jooo 

A -jli low (Jo*_dull p Aj i _4_ji» d ULL 4ij J£jX11 Iaa J=^V i RESET IN 

(Jl (_g—Ij (JoiXnl! p Aj 4_iJL £- Ao&j ATE o_jLXj (_gl fc2lLia> (_>iul 

(_g—a 1 a—j ^ILiaII (jl “U^a ATE. <—Lpall ^^le. 4j<jjAll ^ Al high 

. JaaJI 


HLDA fl HOLD Jjti M 3-3-11 


c3 —lA 3 oj^ ^ Cp s j^' j i^-j^ JW- cJ on J^jI & 

jl- ul* (JXA-^ (j-a jl^Jl (j* La^W>Jl gJLu<ill Ai.lo 4 gJLijJl 

<—il-iUll _jLuia (J^jLL. (jji o_)S1aJ1 ^gi aa^aII (jlSuall 4 JLjjjL ^jflij diLlooli 

A -Sj^)Lu ^.A.uil Jl 1 (jA 4-L^L.ll pAA . (jjjljjtll (_g^jLll A SAC-LuiaJJ 

tilliA . ^HjuJI (JjJjL (jc. JLusjjVI (jj^J tXn?v SjSIaII ^a jLuaoVI 

Ig—oi pj —% (g—Jlj Direct Memory Access, DMA ^SLaII JL-ojVI 

. gcll—atjall ^yll P (jjA ojSIaII ^gjj o^jjjljja AjLojLa JLjj_jL ^gji._jLiJl _jtgjaJl 
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Flopy 4-ikll 4Jl^la... j,»i^n j_gij <-_iuitaJl j-a t*~A>aj)l»«ali ^uaj till j) 4jx 

^—s 4—jlo i_iaj ^cJVj^aII jls S^IaSL jjjIaaII (JLl^xT^I 4-lla . <_).«$» llj disk 

Ig a. lVi —uul Ig *. J «aaK djijl-uiall jo JjL^aiu j| (ii jL ji J j*jj ji *AA 

—3 jdl ui3J Ji <-bj—aj V jiaj SjSiilb JUaltfl ‘LlLuC- CS* LS^J^' jW^ ! 

—kl dijU k i (_ga.jlaJil jig >11 ^-UaJ LaOio . CjljLuj-all &jiA ^ Ao CjLa^LtxAi 

pi-koi jjj^^k j& t*llk ^-Aboail jAj 4Jli Sjibllj _jjjjbkl (jLusaj'yU IgLila. jo 

t5 __io A*aS J cJa ji <iLiLdl tJ i«3 Hold . HOLD iadl ^Jo High SjUl 

high A^a.j ^itjual) j-iiu 1 aA JO . ^cJLx-aIj ^A_*-3 La jb Ikb j ^gjlall c£k_>_ia * 

3—b£Lall Sjj^ pig—ib —L 4—jla 39 f&j <—s jkll jA j HOLD <-jjkll ^^Ao 
£—juia <—iSjj UAualu ^.jSj jilij 5JL21 Machine cycle 
XorLbj (Jb u-»3 - i Vl jl J jjtlt 4ila. (_gA_j AilUll 4ajULa]i 4_li_a ^JS Cji^ji-uudl kjk A 
jj—£-j tfllk . Sja jiuflll (^gJl HOLD .kaJl 4_j3tj d esA 1 ^ 

4_3l ^gAo 4J'il kl e jLuji ^g-bxJ 4J\j tdfc Aio j t dil jLuaxli jo JjuaSjj -i3 ^c-jljLx j i 

Ji (*—daj jj HLDA jAj 38 laid! jdaj cjjjda jo diljLx-ali jo Jj-^alSl 
. Hold Acknowledge >3—a^5ll ^AUj ^-ii jj^VI HLDA . high 

ts -^ c^Oodl cs^J high SjbSyi u*' ^ c^J^' jW-all 

-i-iaj Laja*i c HLDA LMl ajLiVl ji HOLD JI Lb*. 

Ja-S3 IaoIcj dsijUiJl jjC> Jjjoijl JiSl ^j| ^ Wj dllj ^jli j L-kl l 1 jii, 

HLDA da_aJl . Clil^jLjiJl ji j i g -. ’S ll Li >.» ti 

4_jLaO _3 4 ^tj| jjjlli ^-dsj 4Jl^ ba*^ 1 Ldajl 

SJ_ib ^ . 4JUM ^ajllall 4AU ^Aj kjbJi ^ M CjijL^ail J^ai 

a —b lU^ ^dba 2^l*-dl Oj^! j! 4J_>j I g^l - il u) ^1 jJjAiaj^jJ^dl 

4_HadL HOLD J^-^li Jaa. Jju<a^iu! t 4jI jLii* 4_La t—lllaJ jl |jul 4 »b lsi 

PJ 3 —ui uh 4i»-a_jj jij lajlLa A^jlLoi HLDA ^_P^! d=taj l Jl*i Jjp .id low 
. gibc^H J>aC- ^\o Lajaia 451jJj ^ALlaII j-a *jLSJ 


READY <Ji M 4-3-11 


Sj-kaJ| ^ILlL jj| juiH ^ul£j»] Igj jj^J 6 jg^ai yaa j] 

^>1—kill idA ^gi . ^glxajoiVi 3 jJj IglaUj 5dla ^ Step by step execution S jVi-Vi 

^_J td_Ik j-aVi 4jUaoj Juu ^aUjj! j-a |4a.lj I jA jl »jhk kill gdlxadl jii 

^ _oi (_g) •> Jlxa ^tlLual! jj • b^Aj 4 jlbl l a j ) kai l aLu (_g^l ^)ai 1 _}<ai j k nj 

^ _a . i_Jtai Sjkali kiHj J&\ 4kaj ji JJ Waiting jLkkl aJ 1 ^ J^aj 

j-i_ »jj ^ j ^g-A La^ Cal jLuiki ^gio diatdaj a jLojJ jai ( _gLj ^i k . u ^l Alla piiii 

^ jn ii j .a \ \i fil j 4_iLaC> ^iLtki L a»in I 4Jla j-a p lg .xa^f i >3*J 4_ii ^ .. l a. 
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4 _ 11 ^, j _ s ___a gclLi-all (JliLjJ ( *_i]alLuu (—iuS (jVl (Jl^uili . (__a3jj (_g.Ul (jlS^all 

j___Aj 8085 (j-a 35 cj^pall JjlA 3 (j 0 (jj jUsujVI 

(_g\ ^uijj (Jj3 gllatH! (Jj) . .IgLu/t j! >U is l^ i READY UijUl 
jL$ <jb J—<^1 V 2 f% high i—ijLil 15 a <jl£ READY U>jldl jtilib 
4 _Jl=». ^gi (Ji.JuxMj -^ilj (jla low ^ READY <—ijLJl 

j jj_ 4 ^, „ - TiH-ill jUauijVl 4jLi. (JJJ t 3 ^j 0 ^ S . lli._)jjj LaS ^jUaiil 

. ^LHl c>Jl ^ Ulljl j ^1 HOLD Jl ^UUj READY ^-ijEJl ^ ^ lja 
dil jLjoaII diljljjijall qc- LaLoj ^JIjlaII HOLD 4JL*. ^gi 

(J__* - eaiL !>La liA lA.^.Waj (jaJ jVI 'tlLv ^^3 Lai . 4_dL*Jl A^ajULal! £jJa jj 

( ^__ic. l^jtdaj ojLujj _j^£ AL \ ~s diljLjiHi ^gLj (jfilj diljLuuJl f^jc. gil. « x J l 

^ "ti l ^gi . 1 READY -LiJl ^jfL dil__)Luudl 

Ja__iJl £__daj S~Js_jjoi 9 tSllHj _Ja±uia (J-aC- 'ULs* ^gi (j^ ^iLudl 3j_)j lg jlHm 

. JUa J\ jl j-l^L HIGH ^ READY 


SI. SO *JU1I ,i A 5-3-11 

o—a 3_liiJ (_g! j _ic. ^JIscaI! 4jL». (jjjJ (j^E.^.!! (Jj5a ^glc. SjUS^l 

: 4_uVl di"Vl-=»- I (j-a aILh. (j^Li (jlj jjjf ^HjuJI ^jl cii.pi. dil 3n,?>\U 
—Ic- low jl l_>L-a 2 _d»j La^ic. ^ J *^Aj Waiting jL3=»Sjl 3JL>. .1 

. READY I 

. ^I^kj 4 j1^jj jl C5^ 4 j\j£ diil£ pljjm *UIj^ 4jLa. ,2 

. _><aVl _jl»iv^j LjSI j^gi *3A S>1511 a 1 \^l .3 

. Jiiol 'Ll!j^giS jl S^jSljJl j_g3 4jo_jIatjaIl dill£ pi jjji opl_)3 ^JLi. .4 

(j-a 'Ul=». (JS {JjILs ^g3 (jalaaJS S_^LkSll (6~ 1 1^ (JSj^ 

4 (jjSj ^jjL^Jl ^jjiiA ^glc. aJjjjmo jLiV 1 jjl Lui.'V • ^-JjfVl dl"VL^3l 

y—ilA td^Li_JUO 1 g.ull »1 ^glill _pjjifojSj_)£j>i]l SjjL (ji Ljli fcdlilj ^L*jall ^jja 

* ^<di^(_$I j 1 Cj£^ ^ 


buJi Aiu 


Waiting jUaUl 


Write 


Read S<iljS 


Fetching j-al ^jIjS 




SI 

so 

0 

0 

0 

1 

1 

0 

1 

1 
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INTR. TRAP.. RST7.5, RST6.5, RST5.5 4*iatjL^ uiS jlaj 6~3-11 

_Sj _11 £j^alj Juijj j* t., Usjfy 4_*JaLa>i]l -la j la A. A5 Tu al j£Laj 

-juj MjdalLall 4^a^ usUjj _>5.1 gt-aUjj AiiZil c_iAd> A I»^.j jVI a.uLVlj 


.LLi. ^-3 j^aV I g-aljjdi jjll ^clLuill Jjxj AjLLULiil “dcAi. 0^Ljjj Juiij Qja & 1 frUV 1 

J)1_k-al 1_3>\j3l Ail . Ajtlalidl oAic- du.W (_£a 1| jl£-oll (_yAl j-a aJuill t- iituuj 

j_& j^l L1 a£J> Laj i ^jdaj-oll IJlA jC. AliLalj (J^jualij Ajjj j<d AjtlaLLail JiLaL£ 

(_5 ill ^mUjjll ^3 A »3-iULall f. hVnn l US 13J ? j*Jfl JajK-> 3l aA^j (Jjtiiuj liLa 

jl I ?nl»3 Jj-asl! IllA ep.tej (jJiil jij-U^a£>a 4^AsJLad*jj 

j_3 1_& Ii! I_al c 4jt3aULollj (j-alaJl (Ja^xsII 4jm.l jc ja.-vl a jjIaII <>Lli 4-iIar^ 

aii_& £_jli (aJ)Jb. n\ j^J {JLj-oJJ {Jlsril ^ib Lo£ij| ^jtlalLoll ^AiHuu 

(J , .ju.a jli A jj£s5 j 4-ilUAll ^»Ac. 4lLs. ^3 £jLdju jl ( '?>] lajlajJl 

jjjAi^ajSijj£LuJi 4Xal^l3 a Jjl-ill jjiA/s La^ low (_$! ^jJajVlj Jajla5ll a AA 

. {Jj_eai3| lAA ja.] ^gi 


l? 1 Serial 4_ 


SOD. SID f -iU M 7-3-11 

*» <133 diljUj l^alj j| IgJjg (Jjjjjuij jl tri'S-aj 8085 4 -^jjjluII 


Jl—5 a] A - _j.Ltt& jo jl . UuLjj liii jc. U5 duLill hij (_}«j1j dij A*j CIaj 

jl t *«J »' jl j A liA l.Vag.^ O^lj < -r J l^ll IjA LutjLu CjUUl! 

Serial Output SOD c-J>Ul ^^le- gcllmll ^ ^3^ 4-duLSI! cjliUill 

_ill l 1 g 31 -v ^1 ^l^all ditiLull Lalj ^l_pli (J^juia 1 g t > h j Data 

,^S.ljS3l ^glj 4_Laj Serial Input Data lmS ^j ^jJl SID jUI 

djjl-SJI (jj a jjL ^ ^olUi (_$! U^3 cjj% (jl yli^lall q\aA 

gcll_mil (Jisujjj ^^ic. Ijj^ l> 3 U^jl ‘■ rii** . ^jLxjoLs 1 <igS luli till53j a^.1j11 

_311J gilLmll (2 )jo ^ji». ajUi] (J-aaj ^gjll Jla j3-i5 . l l jl -3a=k*i . cJL^. 

LS -^J^') jr^ C5*W 3 g . 3j^ ajJ Vj ^i.j3La l^ju jl L_iau L^il^kauil jl 

. aloSc. ^ Laj gtllmll (J-aC- jl jS oj <^115 j'V ^VeC cJl jl 

Z80 ^11*-^ uiljlaVi 4~11 

RESET. BUSRO.INT.NMl 4jtIaUuil cil ^>1 1~4~11 

,j 1 ^ tlf^. ja 4!l*Ja\ia j^-aj ^cJlji-alJ>0 (_i5.1x« jliti C_alj3a'in aJ^A 

*. .... ._ kk.k - - • ft. •• li ■ 


- » .J>a rv 


j_5jAi>ajSjj%Ail Sjib jl UlUa 4iU tillJiij i active low jL-oil ^jc. 4ll»i 

^g_a U j3i 5 U oiA ^oJealm llili JlLi^al A m 3-i lXall ^.. '1 . 5 u ,> n jl ^a.1 jll ds jLSil 
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II— a - a (Ju-caa j‘l high <_s1 Vcc <Jj*oA ‘UL*. 

(_$3 _Si . j_>Asj^ol! 11 a o3l jiuoyi 3_}JJ jxd AnialiLal! dlLLutJ j^alA L-lt&ll 

■Vic. j) 4i RESET (3*^ Aic. gdlxall 4 jS] jiLi <_£lll jlJH*^S _$A SjA 4j5jxx tLugj 
Z80 ^ell_JtxJl jits RESET <—ijlail ,^lo A jikuj £,Hac.j Jug ? 4ull Sjjlll e-ilc-j 

<=£1111 ( ji£-aii 11 a ^ ,ij^.j^ii gE-«\j^)j]i - v^n ]ajj ooooh jijj*ii <_glj 

(J_axl Ul \/Q V-l- uj! ^^lillj (4 — l l) d&A ^3 A . ia . laS IA S_>3S^M i—ijlall llA (J-u-eajj 

jl _ I^All jtfal% BUSACK J BUSRQ jUaAll . 8085 jj^ j jjII RESET 

J ..»*.» ^ jhk ^ 8085 glU-Jl 3JU ^ HLDA j HOLD 

1 g.».v>tjj cjIjUiaSI je ^ . l A S ll ^JLxjiSl j=a *■ jl low Vl*i BUSRQ sjlall 

(JaI * 111 ' ^ _a I g SLa»Ai.»ii ^gJxjLiJl jLg.rwll ( j lu n j ( 3 ^ AjJIjSI 4.jflT>>.all 5JLJI 

I_<ijic. .Bus Requist c_jI jLuudl <_iiL BUSRQ . 3 AiLa s jSSIlll £-« j-wLaII 

BUSACK Ja—All ^—Sc. low j—£jJajj f»j3J <AiljLuwJl 30 ^llx-all ^- l A j 

Clljl _ uudl j _ a 31 - *3 c _ 5 liLj JiS ^ILxaII 3 ! ^^SkjAll jig Si t__ij*j 4_Li ^ISlj 

Bus dil jl— uiaSI j—c. ^—lAlil t /SVij lit jlc-l BUSACK *AaKj l^jlj 

j—2 jxuij£j^)SaaS1 Sj—51j ^—9 Z80 ^SIxaS! ^lAaJLuil 5JL^. ^ . Acknowledge 
a ,\j,>^ijoj 3_jSi*a ^.2c- j! j j*oJk 4JL*. ^3 BUSRQ La Si jl 4 ^. jlLill 
dljl-j jl L.u^ia ^jA JLA <ul Ulka BUSACK -LaI! U . high Vcc ^ 

. o ( _ s _uij V j open LvjjLo 


RFSH li Jail 2-4-11 

dynamic 4 j5o>sLj31I Sj—S 1U1 cjl—jjls^a A^Lac- £ _ s i .SaiJl 11 a 

(_$! A A. jiixj LlLSI !1a jl LaSUaj c SjiA^-a ^A-aj Sjji memory 

j_ill llA ^».*>~>‘li,ni jl Lj] LaSlL U».jiLa j“n >>i iljll ^lljtASl jj<n ■Aa.jlik dil jLull 

£-<s Ag^lj^all AjLoE- j j s. sl\ Vi ^3 3ji.Jill (_$ jij Vj A^-jlLall SjjIaII ^3 Sj^llll j^i 

{ . *? > «. ^ X* t * *1 


HALT t-i M 3-4-11 

,ji HALT 4—iLv ^ giU-ftll jj^j LaAio 3? 1x3 jj%j jA d=A HALT -LaII 

VI A -ll_=Jl sIa j>i ^Six-all jAj Vj HALT J-aVI 3 aSjj Axj jja*!! j 1 - 1 —jj 

• open A. jlLa AjSjiluia g? jA La 4Jl 'LaSUaj 4xL>lLa (jjjL jc- 

WAIT lJ Jail 4-4-11 

gtll-Jt-oll Lg_i3 t_i3jSj CllA^. jLL~~)'ll <SLi, ^3 ^Jljt-aJl jlA^I ^3 JaAll llA ^JAILluj 

3-iiij (^3 t_Sjlall llA ^IaALuiI j^-euj (JjIjLaaII jc. (Jj^a&h Vj J^l jjl AJA.1.1 jC- 
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1_dJlj 8085 gil—*all ^ READY <J£* Sjlxk sjkkll f Ukij ^1 jJl 

_3 <_U_k>U ^cJl_x-oll £_a (3-aEtllll oAnILuua ^>_1C ^ 3 -»JI^>.a11 o^j_^YI La-liC- 

active low 4—3l t_sl ij-ix-a (jjfL l^Aje. Vl*i (j_j% 3aaJl 15 a . lilia 4_c.jjaJl 

4—:*.jTi<L\1 _J A S^jjI. 3 VCC t^5c. 4_Lasjjl <■ : v^kj Lijti c£i!51j) 

♦ (Jbt3 ^)_ic. 4_L>, .'dl 


Ml uiM 5-4-11 

^31—xall LaJuo Vlj^a (jjSj dn.**. gJ LirxJ l .Ak ^a Jjc>J1 15a 

sil-151 j Uj^)j1a ^^3 4 ^ Kh»i ^ .h»kll 15 a j SjSIaII £ya jaljVI ^)loJa^.l 4jlas. ^3 

• open \-^JiLa AfsJ-LLa 


CLK ii M 6-4-11 

TTL Ca)_> >i;'i t _ s A j ^llx^alla 4jwaLkll (jal_)jli Clil >.3->i) (jLkoV JakJl (AA ^»Ak 


JjalJ 


*Jl_ 


_*jill <£ jj l. -. u il^. (^Ic. (i!15j 6MH J 4MH jl 2.5M.H Iajajj £^jl_>V. 

. ^AkjULlljalt 

^)j_ uiajujj^U \S -=»Y! «—sl_)Jb'iM £-}a~y ( _ 5 ic- i—s^xail l ja l.nglijl 33 yj£j till5j 

JLaj _ Lxk (jl <^^3 (J^Sll (j^xkJa ^jl £aia!Laj j 1 g.kb &3^-l-i3_>C-J Z80 

_ja_i3l (Jk.3ll jajjKk Open 4-3k.j)'iS.a <3lj3£j ^jl t -j 4aAkajuba _j3i3l £-^kil 

. 4alUa ^ac- Lgl (Jj)-a-k £_iiaj ^3 si jjj 4xAk~Uii.a 


jjj-JI cjljlwi) 5-11 


<-j_)3a jJfLj (Jjtliuj 15Laj gilxaiil (_il_)lai i jA C_i^3a (JS 4ii3kj Ui^C- A *-l 

a j)\ iVij ^ _9 .» J&\ ^Jlji^ajl o^)jl3 (jC- 15L«s ( 4-aA^J-mua JJ*3l (—al___)i3Vl 

<J —a. jl cUj (Jjjualij ^ (JkAj (j*l (JjS ? ^ u>> jjli JIjaSI ^ U^5 L a£> jj_^oll 
4 j'_uuall & 5 a (J^>. q \ . (JiJl 4 Its. ^ jjSilll dlS^ll j >>» j 45 Luball o 5 a 

j hardware ojjI^II p-Uj f A5 ». n ^^lll JjLuball 

1*1 I_ uj Luli (JjL^aill 4 j1ju ^gj U_j->i1 pliill 4 , jmlU -j . software 

: J* ^ 

J —D7 ^ -1) DO dlULull ( 43ll jl_uija (Jjk^aa ^sU cSj .1 

^_iJa_jll eJitc-j lr% ^gJl ^S^dll jLubaj A15 ^gll AO 

_iA-£»l i J ll5i ^JLxja (_ 5 1 ^>l.ik ij.nl a^jj Cy*3 (JLbo. 5 . 8085 ^ILxaII L3__}^5 EaS 

lJ -i-<£a3 4_ -3& Cyt- _all (JiaaS.ll ^^3 I-IjI^) Ailj . (Jjuaal! 15 a ojil^jS A*a 1 a=», g a u 
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rt/uaim (_£A]I 8085 ^-Sbt-all CaIaILsj <ABa Ajual^a (j^ajj ^iDbll dsl^Luuall 
. A_iLaC. ^gA A-aA A'uiuall j ^cJlatJill (jiij (7 l l) (j£Lui • (JllLall 15 a 

jj_Sjl ,ja <_£ ^gi a5^j) 12 UjIj La£ AjgUjJI jj_pdl ojIj5I -2 

Aiajlj (ja»_>a dllxaBl aAA o_jIa! t_! jILujj (^}ij-<al j) ^)>>i j>.l j j-aaj t ^JalSill 

t*V 1 16 ^ J grl^pj ^glljl ^-llbsAjo) <41155 . (J-ils A*_i j^^Xui LaS 

^Aaa_uu jj 1 16 <Jl j>-« 4 a15j 4 ( Jj ' l iy*n j A_ua] 12 (Jl SjIa'V 12 ^g - ' s-a ^A^IlmLm 

4ll_iA ^jli ^ *•■■ j 1 Xajjill (Jlxail i l^jijLU Li^^5 1 . ^^JLiLuiAll ^l.vVi m jlf j 

SjLSyi (jli (ON) Ia^. 1 _j ^*\*»4 a\I 15a (jl£i I5lj LajlA Ajc.I^)£j glUtAll ^^luos ^\ Ua 
(JaaX—ja SjLifjn (jti (OFFj 1^ )4 ^-liiLail 6)1^ 15} Lol 3 t A-saIxJI 'LlLs.Jl ^^a (Jaju 
i_}\ :kAj AjI ^JSl Uili 41151 . flashing _>iwaS?l ,j_jli ‘LsaajjII AlUJl ^ 

Al^Lu_ uj j ~ aa**i mj ^iLillj ^-biall 15 a aIL^*. op,l_jil aAa.lj du lg-La c J ajlLoUjuj 

A _si 3 J 3 ^l'i-4..im Ijjl (Jjiill Ao_<ajLa. . aJUSLuia ClsLai A~>-‘j UJ I (^5*^ 

jl l_l_=>J (Jl-~a.A] ^-i^)is.] ( _ g Iijl ^glj ^Ia=i_Llu Lul UjjA (jl Axj . (Jlidl 

&5__A ^JuXui _j-uj\jt5! (j.i^i^ll ^3 IaLLjijA t^5ll (jjjJall j-a ALi^la <_stj 1 »XnJ jjiLj 

Aaoj Mill J\ A_2»a_)j 1S 5-Llall dsbl jpil ^AVimi jl CP-* b^^is 5al , clsbl ^Jl 

(Jj!)L_ 511 —!b4j Sa ^klj A^j^ja IgjjSj Igjlljj Ig's-^A^j aJ jg.uil iil!5 j 8255 A 

^_ic. A^j^jjlll oAA (JjjLAajj AlJjia (8 1 l) . Lg-Jl i'A.'s j^IlSl CLsbl 

. ^llji-all Jja AaaISII Aj^lfill CIjI^jIjjiaII 

L5 —A J EPROM ej—S151I h^j - & Jik-a JJ AaI^ LlxJ ( 8 - 11 ) to -3 

^ _ 3 ILaja Ail . AiLaxll cj£ ^ £^aU_)j Ig.jlc- 1 ...sA-Uk) ^^ill 2716 a^j j22l 

1_ajo A>a.il liA AuLaatllj ^Jbt-all t _ s 3c- S^^l511 AAjjia ^-msIjII (Jj_t3ii]l 

b_j ^15 A_i_i_}jjij 2 ^Lu£30a ^clljtjail ^jl LalUa AJll t ^. . Jill (Jj-^aill ^gA 

1- \\ i rtj 151 lAik 4 W. 1 i! J (j^-^l CP ^^-bjll j Aj jIjlII AjLoE. 6)J5 £A^.1j 

i—S.J MEMR e ^Vill 5a—i J^ic. CS i*aJl jAj 2716 A^.^illl -ki2lIS Jbi. 

A^kjj-ulll 6)1_ 3 4_IbJl eAA . S_)jjjlxa ^g-iXajVb OE A ^ s ^ifill A.swVn 

Ca—ai tSl_15 ^gA 0jS153l 6 >° *oC'l j )3 ^ya\ (_3>a*jL>jj 

(Jl 6)1 1 __<al\Ja AJl V-i^V . ^lljtjall ^-a A-ljua^all eAi 2 k.^Sl S^)^l511 A ■« l^5l 

(J-a*J-m LgJl ^Ajlj (jl <■ AAli A^.^X_j (jl jlc. (_g\ (J>a*ILui EPROM 

(J—Aj-sajj A-ic. liLus l-blj La£ 8085 ^Six-all j)V S^JjIaU o__)Aill (J _u ^jj A_J>^-j 

•5a—^ 00G0H (jljX*Jl (j^a aj 4 nil Iajj AJli RESET AjuAaj SaIo] j! A_Jl o^aSII 

. EPROM Jl JiAi^ 

( 3 —1^ 8255 4aijj -will (j» 4p^jliJl CaIjj (j^a du <J£ (Jaj-qjj j^aj .4 

A-o-a^ ^gJa*!] ^g!l=k. (JaIAjjIaI! «AA SjIaV buffer (Ja^allS (j-ax-j _j oAC-Ia 

• ^4 ^3 (jxu ( 8 - 11 ) Jl*5 . ( j kk i aJ of. LbaJ 
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s j^j Jj juU 11 dljS 220 dibxl ^ie- dibljoll ^ ji .5 

• opto—couplers 'djjda (Jjljo ^l-iilui! (jjjla (j 0 J ® JjJ-ij 
: 4 _ilbll 4jLjlalb 4_ja jSiI«i liili software *1 =»-*jj 1I $. jaJ 4_>milb 


dll _ ixlll £. _JXA-1 4_j£Lxja]l di)I LsJS ^LLft.-St 4j (J J.ia. ^ 1ft . ^9—1 1 ) (Jiuj (_£ J$^J . 1 

g*lj—=».VI dll j| ji ^—1c. 4-Sktji) t—lj U a- o ll ^2jll jl SjAdl!j 4il^. (JS Jxsjj 

^-1 jV 1 AltakJ! Ail !DtiLa (9—11) J^S jx . «llb»Jl allA ^Jic. {Jjj-sxall 

1 -dul tm<iui tjjiVl dilAbdVI ^ jxa»,Vlj x {JjVl jdiiVi <jj5L) 

. 4-jjIj 50 bdol £dajll 15a jxu i n C-Sjjujj l±lax dltAliTyi jLuaVl j 

(j]-3 t I j£x*a (JjLoU Ulixllj tjL3fc,lj (_gjbxJ (Jj^ljkJi ^gi >.>ix,ll jl lA-s.V 

02 0 ji - ^il!j c^ljVl jrlji^l 3jIjj cs^ 0 4C SjLiil p^Liua JjVl ^-dajll !5 a 

<JjVl j 1 rTsSn ^x (JjVI j 3tx-i Sf I till j .ixj . 4oilall ^-Iji^t AjIjj ^^Ic. 

o -10 “AxJ tillij Lj jiSfl dilixUi £_lxaJ (JjjLuil! ^_uajll (_jJili 

f-|j x'vll dlti-allt £jub~y till!) Jxj . Jj-xaiVl £■ jdail .i*J < Sj3jib jjJLil 

V j^ill 4^. jm x l l diijt-uall Jx liji jtx! jxjSL jl jj 5 SAxl dilAbb'V 1 ^^3 

£___ixaJ A -LajS?! e^A j j£j t^lli -iati . jL-xaV! ojdall (Jl)Li ^3 1—43j£l| ^-1 luflnii 

" . >Sn diAbj^i 

t 4_ aojII <—Uit;% ^^Ic. (jl ixnSill j Sob^lb 1^3 ^S^Tili ALajS/1 *3A ^ 

_uiiui al^klil J ^gliLxa 4S,ti.all dilALdiVl (■ j)dill ^jbl (j\ 

_^3 (jl . ^abll Ldu) bl l& t a^atj 4l ^h-uUjjj aLaul i_$\j jj_)xJb 4l 

LaJjj ‘Lalikja 4jJll ^jSfua cj£ ^ j^jll ^-ab^^jll 

; ^L} b» (_glc. Add ^(Jdasi 

dil il^ji ^ _1c. t—ijUa^ll dlljiAll a_>Slj\li U (jL^x ^ »1 

(J5. ^ _a ^jbllb 4JLi. (J £> (2>*_3 tdliSj 4lLi. (J^l 

: J* U£ dlli 0%1 j (9-11) 


^jVt 4C , E100 4C 

2L3\ai 2UJill Jits. 02 , E101 02 

J IjVl ^lUil J^b t>j 50 , E102 50 

^JjVl ^IjJl Jfi E 4E , El03 4E 
3_ubll ^jlJill Je ^>3 02 , El04 02 

^ubii ^luii j^b'^j ^a 10 , E105 10 


. dub 12 Jc- 15a j_gI ji£a J 

bs^_ =>.lj2k.jj 4jLa. (J£l ^j^j L i tll Sp-1 ja (jo Sjbc. g-xl-jijjll *2 

*5^—1 Jjlixli Jjii.hu (jxj J Jji.il! ^ 01 j»5jj 00 pSj C 5 ^'-W cs^ 1 

. AlbJl 
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02 —2j (J1—idVI (jl Aj'i/ a-xd^. *Ula. ^1 ^ (Jjpddl (Jjs .3 

iiti 4 a dxl^j j_5 jLujj dull (JjULall ^/v-dl l ^-luLa ^jlS 15] u_i_)*ul 

—a 1_aS ^__jtuxSal! o_>J-wj _)-Uiu “^1J dull &5& dulil 

_1] ^jsSau) I ji^a (_g jjLdi dull o5a dijl£ 1 jjj 4 (9 1 1^ (J^ >ii ^3t (jJJuall 

. _jS)^>Vl (j^jlll (_g-lc. 4jLoC- ulij _>i>] ^oaU^j 

la uiVl A i-L 1_Jjji SLa ^_aL__j^jll j 4 Jj S-Xill 4 ia-S^}i. jjjil (lO 1 1^ 

^tjal_^i_ll £y± *J)! - ^ 15a -la^OLs^ t LaS ^jj|5 ^ui 8085 J}U1> 
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— 


ajiA (JiLa ^ liA ^ ^o_>lb subroutines 

^ ‘i-s. AjE.^M| tiljLa lij) La^Jjl cilLl Luisio 1 U4\j 

JUU RAM OJ-l$J (JjuI b^Uab ^gil! Sjj|.} 1 I jl La^jjlDj <_j\j£]| |jiA ^ 

, ^jikii L&S. ^aljJ! <Ulau ^ stack 


C> j^l 













«■ 

5_ulSSL 
•» * 

01 

00 

G4Y4R4 

G3Y3R3 

G2Y2R2 

G1Y1R1 

3JU1I 

50 

02 

4C 

0 

0 

1 

0 

0 

1 

0 

0 

1 

1 

0 0 

1 

10 

02 

4E 

0 

0 

1 

0 

0 

1 

0 

0 

1 

1 

1 0 

2 

5 

02 

49 

0 

0 

1 

0 

0 

1 

0 

0 

1 

0 

0 1 

3 

50 

02 

61 

0 

0 

1 

0 

0 

1 

1 

0 

0 

0 

0 1 

4 

10 

02 

71 

0 

0 

1 

0 

0 

1 

1 

1 

0 

0 

0 1 

5 

5 

02 

49 

' 0 

0 

1 

0 

0 

1 

0 

0 

1 

0 

0 1 

6 

50 

03 

09 

0 

o r 

1 

1 

0 

0 

0 

0 

1 

0 

0 1 

7 

10 

03 

89 

0 

0 

1 

1 

1 

0 

0 

0 

1 

0 

0 1 

8 

5 

02 

49 

0 

0 

1 

0 

0 

1 

0 

0 

1 

0 

0 1 

9 

50 

08 

49 

1 

0 

0 

0 

0 

1 

0 

0 

1 

0 

0 1 

10 

10 

OC 

49 

1 

1 

0 

0 

0 

1 

0 

0 

1 

0 

0 1 

11 

5 

02 

49 

0 

0 

1 

0 

0 

1 

0 

0 

1 

0 

0 1 

12 

5 

02 

49 





dYLJl a3* 

jljs 

* 

IxliJ liA JjuS 

1 


jjjxiJl ojUiy Aiila-al! diV'-a»Jl ^9 —ll) (J ^" 1 


Jftua SJLaJI (jLiil C 3 jii B j £•l_jiJ A. 


MVI A,89H ; 
OUT 03H ; 

START: MVI C,0CH ; 

LXI H,E100 ; 
READ: IN 02H ; 

ANI01H ; 
JZ FLASH ; 

MOV A,M 
OUT 00 ; 

INXH ; 
MOV A,M ; 
OUT 01 ; 

INXH : 


8255A ^ JJ (JL«jj 

l—uL 12 iliC- C i_)a>-J»-a 

El 00 (Ja C. \jLLil *A Jjjaj^a HI . 

C *J_?2l s<4 J 

JjVl Sic- Lj dlUj! 

ja^-aV) (jjlii PC0=0 Ls^jc- j$a 

ojSlill jja ' » jSjuall jl t^Tvl 

A _jJl LS^ SjiuJl oJA £rl jiw.1 

ojfil ill (_j_a Lulilll o jiiill jl t>i-x. 1 

B ^glc. °_)Luil oi& ^ ! jA' 
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cflSiSj <jjluLLo 1S ojiiSlt jUjb 8255A AajjjiJl 

12 yAj diVbiil <J_5^> i **4*\A j j^c. C (J>.muiJI *< 

• dlVbsiJ 1 ^iS^- 0 g}> - <- > *^ HL ^^3 E100H (jl^ixlt £_viaj t *UL». 


C Spl_j3 


PCO-O? 


_ M _ 

jL^Vl S^b-ial 

^4 Aiitj £ at j^\ o,lal 


^3 eioll a J)liJ 

CllU bt-")V1 .1 a ~y 


A * 
HL' 
B 3J*Jl 
HL 
A 


-(HL) 

HL+1 

-(HL) 

HL+1 

“(HL) 


A=50 


|-*k-<f A=10? 

g_«sL_)j iii 

k / \ 

4jjIj 50 __)» 


Jiis 

<2 +^ ^ j^-Vi 
cblAbbVS 


wyes 





Cbl^Lui} ^sL^ja] JaJaiw/a ^ 10 1 
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MOV A,M ; 
CPI 50H ; 

JNZ TEN ; 

• MVIB,6CH ; 
LOOP1: MVI D,FFH ; 
LOOP2: MVI A,FF ; 
LOOP3: DCR A ; 

JNZ LOOP3 ; 
DCR D ; 

JNZ LOOP2 ; 
DCR B ; 

JNZ LOOP 1 ; 

JMP CONTIN ; 
TEN: CPI 10H ; 

JNZ FIVE ; 
MVI B,I6H ; 
LOOP4: MVI D,FFH ; 
LOOP5: MVI A,FFH ; 
LOOP6: DCR A ; 

JNZ LOOP6 ; 
DCR D ; 

JNZ LOOP 5 
DCR B ; 

JNZ LOOP4 ; 
JMP CONTIN ; 
FIVE: MVI B,0BH ; 
LOOP7: MVI D,FFH ; 
LOOP8: MVI A,FFH 
LOOP9: DCR A 

JNZ LOOP9 ; 
DCR D ; 

JNZ LOOP8 ; 
DCR B ; 

JNZ LOOP7 ; 
CONTIN: DCR C 

JZ START ; 
INX H ; 

JMP READ ; 
FLASH: MVI A,92H ; 


Jiib (>> j jLlojJ 

50= IAa Ja 

50=<>»jl! lij Jaa 

Vjlj 50 LIaj 


10— (J$a 50 (_g jLju V Ua 

10 = jjj-kbll (jSj I il jaal 


(jljM 5 10 IS jLoj V JjpJill llA 

(j!jj 5 aA<x> 


(■ .iijp AjIAj 
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OUT 00H ; 

MVI A,04H ; 

OUT 02H ; 

MVI B,D8H ; 
LOOP A: MVI D,FFH ; 
LOOPB: DCRD ; 
NOP ; 

JNZ LOOPB ; 
DCR B ; 

JNZ LOOPA ; 
MVI A,00H ; 

OUT 00H ; 

OUT 01H ; 

MVI BJD8H ; 
LOOPC: MVI D,FFH ; 
LOOPD: DCR D ; 

NOP ; ■ 

JNZ LOOPD ; 
DCR B ; 

JNZ LOOPC ; 
JMP READ ; 


jL-aVi tjlijjuiij 04H j 92H (jLoSjiS 


4-ulii 


J**-' 


,b lsaj 






.. i x ^\ 1 J- 


,b Llii 


PC Spiral jaa 


AJbajl 4jc.^a]i jJjuo3 ^^3 (_gjlui • 

o^ufa gc-aL^ill (J!La ^gll Lo^a 

. C5^ c ' |jl£J ^jaLi^Ji SjsIcJ lyZudAj l 


O-djt-«-S 6-11 

^3 ^A~vMLj ll t j t ^pjjLiAj£jj!HjLal\ 3C>I . 1 

La£ 8085 (j-a V'-U Z80 gibe-oil a^<ail La-iilLjui (j^_S _J_9_} ja il S_jL51 

. J^ill IJA ^3 
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dooaH 

SLftjUf ^l>J( 


Subroutines 




_0 1 —12 


■■1 JH < AK£a gna^}loiS lilg-.O jp LaAic- 4^10 4-lLl (JjSll ^-ilxUaU 

4i£__uLai! aA-A ^JjjjSj J\ fjfi 3 o' L5^ C3-J^' (J^-O Ol^ '-£■*•> 

0_S S_ja _* iufT.ll (JiLoiOl oAA ‘LyijJJ ^a^ii 0 Lj "‘ a ' Qjl m ,a jj (J^bioLa o^uSil 

r-1 j .0 VI a A A A iin jl g.—j-a>u ^gjoiLuil goali^j silliA Oi^5 f-' ,_ s ic. 

-v'i^ l 0_)—ia A^l , AixuLuj'yi LiSjoLall jjl AJLoall 0^-5 (_5 aJ 1 £ill£i]lj o^iJ4.jum.\l 

0—* ^—ic-jill gjoljj—li j»lAk4—u)l <j] . subroutines Lic-o*-" ^-aljjJl ^ caa 

dl!^il__ji ^ jlHSJ 4 ^ o^£1a] 1 4_La£ ^Lucaiklj A 4_lLaC. (J>g..ioU 

. (Jj_eaail IaA j^S ,_5_)i)j) LaS gooli^lil 

? U 2-12 

_u.UVl ^oati^jlLl goalijJl 4jOljci LpaijJajJ LojojJ C)#£ ^ 1 — 1 2) O^ooj 

j! 4 goal-3^>J (_j-a f-j-=W jjc- SjlaC. goali^a]! ^jt lAA (jos JiOlj 

A_ X-iJ 4 A-iil3 ^-u)Lo)VI goal-j^)lll O® AliTill Ajic p-lAill 4 ^)j«r > si goalj_^j 

^ 1 (_gA i! (jb’sOl Ale .j j^ooiLogVl g£ooli_Jlil J) oAjxil ^»JJ oAlijj O® {.l.$"nVI 

_IJj A-il-ujj goali^xl) Aiiii 4£i_}la (j! J . ^ ji]l goalj^)il] 4ia g- 

(_)ji__ij eA^sdl 4iLaC. jA Oiiia 4_A>llrsO/1 4 0^' joilj! Alin 4iij^i3 _jijS Ai 

goal_3^)a]l ^-J^-n O'® frlgllbH Ax_i ^gjuuLaSfl gnali^lll ^3 AAa ^iilS (_$a 31 Ql^Ol 

^1_jooll Lg_L<n<n diUaLilabV 1 j( diljJaikJl uu c^IIa g_=k.jjj 4 (^o^iil 

. ^ jill J] jHil <J^ 

3_iC.^)ilS ^iA-Viml ^joa 4.^.0>».li SAjIIII y.i.u.) gnlalun ^]~12^ (JSjo) ^ya 

(jj_ Sj dllAnJaull qjh jjj£31 ^gk . ^oali^jill 4n\H^l 4^aAi2LuaoJI S^.1 a11 _^j3jj j 

—Si -ic. j o^)-a O^' l__)iajLoa-a 0_?^ 0^® 

cJ—loaill —a JJO^' ^'j^j cs^ OO l5^' ^3=^ 

oA_=alj o_)-« AlntliS 0^“S J.’W•',,■!j lAA 0L«s jjl . 

CALL, - j *^ c ' c-IaiI) a A ui Ji A tdtiA 00^ *0" £-1^ is^3 

goal-^^>^1 O'® 1 —c^j Aifili]) <iLe. a Alin O'® g-ls'l'^l Astij Aiufl 

. J?\ 

^®1 —' 3 Ji <_5*' O' C5 — A J ^ -ac- 0^' LSO^' O^ ( 2 “^ 2 ) U^Ol 

(_gAl-ll j^g-mLol^i goaln^Jl "y^X^ t _>Ll ^gC-yi ^5^ ^lAill A '^-^ i i gC-J ) k 

(v) LS—°0^' ^ C5 J '- H (') C5- & ^ -ij^lj (!) jjGjail 0oaUjl3l 

tj- fl AA-O ^sSf 1 a -^Aj (^) (J-c.__)ill ^oaljjJl (^Alil (i_j) j_^C.jiil gooUjlllj 
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4—*j . 4--jc._}All nesting (jSjxisj AjLoC. A-tLmi l &.4A , dDLawIjS]! 

{(r) —jjJ' o%ij ^iuiiuiii t y is^y 1 j=d ^ pt^ijvi 

£jal-jjJl ^-lc- pl-lill l-Mrs ^ (t-i) ^^C-^all 0 jjU_^jI| ^Jbt-all ^li 

£-=>'—ijji ^1 gl\ju»\\ (cj) ^C. jail ^Ujjil <L<S fSlj (£-) ^a3i 

jLlijj pl^IijVi ^*-J L ^(_)^ ^jC-^jill gC-alj^jJl l^ C> llift (_J-a 

c5 -1 C. plj*-ill t- ^ x jp v ^yo (^jjoLjjVI ^-alijjll ^gj] eJS^xil ^ajj ^ gt-aU^3l 

* 0) 



g -*\JJ-11 ^ -l=Jj ^lii <jl jAj 4_i3 (ji O^J j\ J^k-j J < -r i =M 

(d) ^_ j-o lS^ -% (jt£ ‘tiLuill Ajo^all ^jal^jll Jirxl 4jLik.iU! 4_ic.^}i]i 

^j_i_a V 4_utg_iV 4 jla> ^-3 gciUoilS _Jj^LLui *ULaJl e>5ft ^3 . ^1^ _jl 

<Ji=u-w tjj.us>. <La j_5^^ ^^jjiIjjiS/ 1 ^ali^jll J] IjuI ^-11*^11 (jlj Ig i » « 

• V u ^1 (jr) ^ (^Jlii (l_j) (l_)) Jc. (JjUj (^) ^UjjI! 

j)_ft 1_a 1 g j, 4jc.^ill ^-al^jjll £ya S-i^xllj (^Ic- pl*^ll __}<olj)l C)"* .j/i*^ t^ll-ift 

cJ—&U cj—. pu Z80 j 8085 oS^H J—^ CALL addr jJ)l 1 <JLi -^jj-La j^c. 
^—sj . JMP j—*Sfl <JL <^1L ^ aHo JajdS (_$1 (jj4 addr J] 
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j_J y& ^oll Z80 j 8085 ^ll**!! RET Soij*ll j *I ^Ua JjILJI 

t^joll Jj -la^S 1_$\ Q jO So^jtll Oic. j^olij 0-aU^ril 

4V-» .'».all pOjJtllj 4jO^s0l gc-al^^l LS^" ploill U-Joj'l tdllA . 4_La plojll 

^—lc. ploj LS i*j ^ollj 8085 g-il x ^ll CZ addr y «Vl JiLa 

oO<)_aril l tdliA La£ . lO^Jj) jLuli <-dl ^ixj Jaj^jjLa ^OjS 

£ ^.Ij . 8085 ^-ll *-all RZ _) aS?l ^jA ^ lord j ,_5jLaiJ ^Li^all 4Jaj^uLai| 

do-ill y*\j (j-lc 1 ^LoOikJAuJ ^oll ^ellx-all A^^ayil (J^alAil (Ja-iaill 

, g-ol^all yja SO^yjtll J 



cM-afl iA Jj*j uLS 3-12 

? A2a 


(3 _a 4_^oldl . stack pointer ^oSLd! yHy *j stack 4-^ofLJI ^ <y&± jjjJI ,jJ 
SO^jxIlplojll yalyc-S 4_aO^J ^llx^oj) ^ie- A^aXall RAM _^£loli ^JaSiLa p j-5^ 

yyjji La£ (_5^_pk.l fya\yc.\j *L*JatLJl { y=i\jc.\ “LaOiJ laJarlj ^JC.^>ill ya 
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4 . -j]j <Jlj^-Jl _$A 4 ui.^tul 4 i 1 i . ui <_J_)5I (jj • _pl 

\ '»‘>»J La _pj (_g\ i Ldajl 4jAj3 4^-3 Liili Ala jk^jj LaAiCj 4JiA_ j3 

j—L-aiauj Last In First Out jl Lg-ia iiAi La Jjl £jSj (LujjifLajS) J!jJJi ^ 
(jl—flaVl (_p>J-J La‘n , -w dljla i (^LlaVI $&> 4-mJiS. all _pj <Ujujj . LIFO 

(Jj Ja J 41 ikl_J tdjli (jjAi JiJJJ LaJUC-J L^j-ifLali 3-alj L t i i Lua] j 

. A adl ^ic. 4Ii*j_b j 

4—jLjl^a ciu 16 4 >a uj^* cJ t* » «o stack pointer, SP A_ujjifLa]i kal j 

4 mJi5Ld | LaJSuiC . A u^SLaJ l 4_i3 ^3 '£}l£La jl 4 j>3 ^A 

ij'j-io ^ SP J! dLj^A Oj&j t^ola (^j JjAj 

4_jLj'W a _)-ujjLSI rt* 4 m.>^ all 4lLiJaVi Ale. . 4 >>i-\^a\i ^3 ^jlfLa _p.I 

tj/-v. Ill I J S4\j_^i! dvp -j 4jjjjg.-\-a 4-m.^all (Jp L-i^-uill Aic j 

. (3~12) (JSLS (_g* LoS 4iLdaj j! c-,ia-)>>i 4j.Loc. (_]£] 2 _)1 jiLu LajL (jj£3 


SP JjJijpdl ASL*-£3^l £-0 


A 

I J i*% *A 4 


E100 

E101 


SP djLjiiJ ijjj L_iajjil! 


4jjj*iLail Id 


El IE 
El IF 


SjSlill 



AjjijS^II 


tgjjlj 4j|Lii3Vlj Lg_La C—LSjjill 4 4_udSuall ^3 12) (j£-ui 


eJ }&a > t—1 i.aal\ ^j jjl ^g-lc LajL 4.iuvV\.al1 *—AauuaHj ^LtiaVI (j) 

cs—^j cF 4 -^ > *^ Sa^.1 j cluL jl LkSa l>ii.!j DlpjjLa c _ ^ .1. ^ jl !— <m < >i*i ^jl (JLx ^L 

j_p 3 _iL jl 4_3_^j 4Jli (_pa£b j] JU_)J Ln\ 4*n.lSl < a.il tSilil . 4 . . i.VLai l 

^ lc. Jl iJj jljiiaj ^> 0 !^ ji Jujj tjl Vj t l—uL ^ 4 ijjUl jIJsLlJ 

J-a! jl—J lIj 4-ic. gJLi-ail ^gjll dll jL . 4> Si (JJJJ ( 4 — 12 ) 

: ^ILiilS ^ja ij\ ^ 

diijs diil_Jl (jj__ijj 4 .a=Jj jl.id^u decrement i_y*&± SP 4 _ujji£LJt . 1 
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. 14A PC j!Jic. < _ s -ala*i! A .dHl 

dill Cut ill (jj-=kjj _)£k] a=J j SP 5 jui^o]| j-uijp 1 .2 

^__lc. JaliaJl .33 s^Hd • badl (jtjlxll ^ Jsljic. l£ _)Lu«a]l 

4*J JuiUll C5^ Jj^li 4 -lIc. (_ 5.Ul J-aVI (jl^jic. LS^J £?-abjjJl Cibjla-a 

. L,ddl CALL 

qI j_1*11 j_Aj ^^jAll £Lxsli_)lll ^ Cub (Jjl <jl jl*-i ^aU^Jl Jll^C- (_U^J -3 

. gcj»b^)j3l J\ juiull (J^Ili tSlld . CALL addr pldll _>*1 ^ 

1 —ajIjs <c.jLa (j^£j E21F £jldj*ll tiA J L > .^iul l £^15 (j! (4 — 12) (Jdjj Jadif 

A _ib_j ^3 . I^_i3 (Jj3 L&jL Ajoiddl (jdJLil 4 jbc- £j2 dbj 

^..J2 1 Id dalS Vir^j RET _y>2\ jA db ^a! _p».] (jjd ^-aUjill JuilS 

: ^JlsK ^Aj ^4—12) cJdS ^3 a l x-ij T*l cLL^U 4.n«^».\l cjbLajtl! ^jj 



CjjI— ill -Ij ^jLsj 03 ^^1 j^Aj E21D (jljixll ls * 1 'Luddl 4 jsS CibjL^a .] 
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dAjjp-> a LiiS j ^c-ali^il! Oao ^j-a jj$_y* * ^all Aplkll dll j 

• E21E ja.1 j jIoLoj 

w _ll £ka El f*J\ E21E (J >JI ^ 3-»o£*U S-iiiadl ^-21 dibjj^ .2 

_J_uj jp dll__JjIb»^a A-a_l3 *iL 4 ^j^a ^ alknJl Ajaisjl dll j duLiSl 

Lj -Ji\ (l*_&15 j) ^^al! ^LaS ^Aj E21F ^aSa jiJ dsdj jl^iLaj ‘Lu.lS.all 

. CALL E050 ■ v4 i ‘l *Ll:u ^ dul£ 

(j!_S-all .AlC- _^aV1 <_^A 0 aL^}l]| Jll^C. dlL jIrv^ < rii^1 dllju .3 

J-a! 3-x-J ^LoiVl goaL_)lll ^ Juiul l ^ JjJiil 'LL. ^pS/1 jAj El 03 

_j ^pV gpll*-* (j-a Ua^uU li^Aii.1 <— al li ~>‘ i ,32 dll^Irvkll oAA (j] . S^dLia frljull 

. j6> La£ ^ - L^iV i (Jib 

4 _pjJ dill-S Lag-a nested lg-duel Addx-ail <jc.^al| 0 jal^)jl| AiLx ^3 

J-abQ ^1-Sll _pVI ^jljic- QJ^kj CALL pl^J _>ai <J£ Aic- Ailj Ig.dn>t'»*t 

L5-5) (jl Jl Ij&Aj (• Xd . ul l jj»ill A-ilc. ^311 _>oVl ij\} Sjdlxa CALL 

J-ai (Jj' j& fl^pl RET _>aSfl (jj fr f dui 4 tip ALjiI juJI 

^_m-ifLall A_aS ^jja dull {jiiul (Jjii g^L^dl -M^e. Aj Apjijj oJuiij dj RET 

RET jO <_& li^Aj jpSfl cJjS ^aLjdl ^gjj juilSlI £-=». jJ> 


l. \r\ 


-XiU 


O' t5—Jj &h» LS^J* (^Lji ejA' ^ O* (<-—yW 2) O'jLc- 

• £*Lj 2I O* c^' <-Up> 

: ^>aVl A Ui.^all ^-50 lS^ O^J^ 5 O^ dlliA 

PUSH rp 

ji!j_c- diLiji a ^jl aLlsOLs c (4 12) (J^j-S ^^3 A (J^jl ai4»j (_^a3I 

i _^-aVl cjU . 0^ c_s' t^lliA (_>>ul Ai^ jj^LLyi La ^ 0j»L^)i3l 
POP rp 

4 wA^all t j a du\ 1 _i£l (..^ lrv joU (_$! ; PUSH _>abU 'A UaSxJl Ail jdJt J L 

J-dlLjla^a (>a%J POP ^aS?l ^gi JJ^Lall dl X> . »uil l ^-jj ^ 

I — 3 _ xJalLail ‘4 _ a Aik Aic. |Ai- A ag .a AiLutll oAA . (j^Iil AuiA^all 

Ig_(_g_Illl dlL»JLx_all (ji3 _ 3 gk^a O'-^^' 0'^~3 ^»3l3 (JjusaS ^3 

' 3*^9^ fj'j* CS^ O^hJJ 

1—AAiAdi Igja Jji Lg^la ^gij jjJu ^gili AjoiA^all jOjxi diLjLs^i <Jjl 

13 -a ^jL dip. LX1 SP,addr _pVi ^.lAkluiL _)d1 ^ ^ jiall 0° 

^l.a ^jl jic- (j^a_)pll o_)\ikj s^all addr O'j^W SP t a^ l 1 Qp . -vii 
-L^V) Z80 giU^I ^ (_gi LD SP,addr J t 8085 ^ ^5j ^d£^il 

. ^Ac-jli ^gA j (jjt Ig^-la j_gA IgdaS A ,>j ( . lSal l £-a 0*1*3 £_gl (Jj 3 Ail 
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^jill _llj 4 .>hA^a\Ij JjLjj ^ j^l 1 \ig ll AS (jj£j <^Uaj 

La tJS (jl .L-v'V . i^Ilj 4JLaVl (j- tn*j (jV) cJStijj IaajIjIij. 

UU uj^)A j_g_ aM dslaJLt-aJll (j-4 ^clLt-a (_gl f^C- Aiiilaj (jS^aj ^Lll 4^,^ui 

-*Vl (JS-»ju 4-jLa£ •>*'<-- (jjjAi* (jjLj JaSa t <m<U <_Jl)Lv. 1 IgjoijAiui (^all 

A .mA^jJl S_j£al ^Ull jj^t^.ll jl ^^uLuaSfi (jfllj 4 4j_jjuuiJjjiII 4 j^)Luu jl ^gJU^aVlj 

. Laj|A \g.>iifli ^A lAli^jjui 


j^hlS 5-Uji UUaa 4-12 



1-12 Jt1* 

t‘ ,, 'l w j) j\ jj| (JIiIAjjIa 4jlsLoj 1^ jlc. jLuo j 00 4_j!j^j LuaI 

1 All £>A —A %J)\ -jj C-J^UxaII . 4_j1^a] 1 dlljj (j_a du ^ic- (Jjusa^-Q A^jIa (_JS 

ill AjjIaII 5_u\j (.. L><-iii oA*jj g.^ iXi (JjSfl a^jjIaII (jl 

IaSI (J£ ^tjjuaj ^glbfc l.^ft j (ililliii! AjjIaII p^^juaj (_j_)i.l 4 aSIj (_k .i_.-i.1j oAj*jj 

SpLubjfl {_^ |Ajj fAjlAjjlAll lilaj 4_ulj t oi_»*it AjjIa ^kl Axj 1 *LjjJaja 

Lo-VV. >>ta 3-ag .all &Ag-J (*J% 1^-aL^J L-J-&I . 'ULj^>L]| (jjiilj JUA^k. (j_a 

. 4_ic.ja]| gcjaljJj 

4 _jj\j <_aj^rx.i ajlAiLa (j/a_£! iS*^^ 0-alj_}J (juiC- ^glc. S_j£j Aa mu 

(jl (J-iS • AjjIa (Jfl S^lil Axj (_ s JJjLuiVl ^-al-j_>Jl (jjs 0-oU^>jll |AA (^Ic. <_gALj 

cj—O L$\ LS -^ J ^^a aJl 1-iA ^ajj (jl Ajjj ^LjJl (Ja^alij ^ (Ja.Aj 

(j_a lAA—C- gJl »all lAAiL Aj^st. (JxC- ^^ic. LuiLuil a_j£lll ♦ A_aJ3 (_^ij 

*A_& Juijj dll^a AAc. 4_Aa0 jsU^)j1I t.s* *ur 1 * <-S*l cr^- 

A—a£jj] (j_a^ll ( ^\\ i n^t ^JolLliu ja\ (j£ Ajili (j_o jj 1^03 _j-oljS?l AAO j AiLsJl 

J Jaajuull ^_aU^)Jl lA^J j\^>a _pi3l . Ail^Sl 


MVI C,FF; 7 
LOOP: DCR C; 4 
JNZ LOOP; 10 

j__aVl lAAia-lj clock (j-aijall diLJa. J4 A Ac- jA ^a\ (J£ (jA-aJ (_^l c - cS^ll 

U -all CjLkJlxjill (ja Aia.lj (J£ ^^Ijl ^ul j3 ^juaja AA*J| lAA j eAjiSVi ^uj 

clock (j^lja—11 AA^J— J (jl S I Ala . 4^1 t till * (Jjjun til 1 £\-\ a^J ^i^ia 1 

U_i— t^al j —A A-Jajj (J—Si (j-a^ (jl (£-“S (j)^ JA^l 2 jA ^>AjJl>.ii.a.ll 

^—AjLjj%a 3.5 tjj£j —« y —La JjVI j*y\ juijj (jxJ (jla dlI aI . 4_uLjj%a 

. 1a—£L& j 4-AjljjjSxa 5 A-<M*») (LHiillj 'LjljjjfLLa 2 (_gi AiLua _)dyi j 

+ 4) (jj^j-*Jtf *A—3klj aj—a 4- YU II Aa 4I5 (j-aj (jl (3aLuill g_aL^)jll (jg& 
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(FF) 256 ojIa 3 jh l-uc. . N .^Vnn 4ai=JI o5aj c LuIjj 3 < =Lu) 7 = 0.5x^i0 

1792=7X256 03 b_L» 3 £».l_ j 3 _ *3 ^ K»l>n A s'\~\ll «>5 a (Jib 3 b +11 Vt 03 a 

1795.5 = 3.5 + 1792 —u>a ^^ 6 jI -uill ^c-ab^ll L*lj i 4_u\jj3%-4 

til__uLia Vjj UJ 3 r ji»An£ 343!! 3IS 15] . 'Luij33£b« 

t"sAy - 3 £ 7 j 3 ^bViml c£ll 5 30J 4 303II 1“^ tgJ 0^ +ij3la 3C. (.'+"■»jll 

: ^bll 3^1 bk£ .li.I j (Julius 31 V^J 

LXI D,FFFF; 10 

LOOP: DCX D; 6 

MOV A,D; 4 

ORAE, 4 

JNZ LOOP; 10 

5 Ji JiiJu fl ( 65536)FFFF DE jr jjil f jL 1m 

1 AJLic.j jUL-al dPbu.i haII ^J 3 cllbj‘l=i a {Jj_ali 3I JisJ j j\SLc^ 3<alij| 

<J_ki Jiia c*1151 ^kcJ)f\ 3^b <1 30.5] DCX 3-^ 1 3I Ja^.V * *bl=*Jl ^glTi 

3J3JJU1II j^le. OR 4jbr- ib5ai ^3^11 J] (jjiiVl 3 J3UU1 i—ib jI . Ti j n 
3 *3 . \Ji~J 3^l?».j^4li 35 <_£ CjLi j'A « dijl£ 151 V) 1 3^ lg - "b . 3u 33^ 3I 

l 3jfi-bjj ^aU^ill 15 a 4 ^1i» AH) (3511 3-l^fc.llilS 

.a^15j 3^ 786437=0.5X10+65536X0.5X24 
. bj3^3 *Lu\!i 0*79= 

lA .... .iW a VI j t cjjgaj) vika 3^Ab 3*3 3* *blj £rb=*j Loj 343 JI 15a 3I S, I5J 

: ^Lll ^olj3jJl L&£ Aiujaudl diULJl ^b 'V -u i l 

MVI B,FF; 7 

LOOP1: MVI C,FF; 7 

LOOP2: DCR C; 4 

JNZLOOP2; 10 


DCR B; 

JNZ LOOP 1: 


256XQ.5X14 = ^-Akhil ^aLJl 3*3 
• U>3^ 1792 = 

256 x (l792+0-5 x (l0+4+7)) =^ 3 UJl j^h 3*3 

. b^iij *bjljJ 3 %^ 461440 = 

461440 + 3-5 =£-*L 3 JI ^-Kll 3 *=vbll 303 
. 4juli3 j^lsa 461443 • 5 = 

. U 3 S S-utf 0.46 = 

3 A 2 J—Illl 313 3 « JSi 3 j"iL»» a (jjjsLi. 3 a 3 p.bl 1 3*3 3 !^ 3 Ij ^31 

^_?*3^ 3^ Ig-fljjjljLj 3^-aj AAjjIxjs]! CjlibJl 3] V] ClO l m^1 1 30 ^J3 Cy° 
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Jj_ Ij&a j LOOP3 *5115 a&^ ^ L00P2 *SLJl Jib 

\ ^ ^j\£la^) _jA3j Sjii^s (_J^liava]| 033, ULpJ . o_jjjS> ^)-iAIj 4JLoji ^\r~- 

0-5 ajI^—La 0^3 3A L—ijllaall ^jVl aJ^J-ou (JlLall ^3 

^_3 4 , ,'n».^ O^Li! NOP ^-1 A^klluil a^A ^^3 . -LfjJallj 2_u\ij 

j _1 ^ jil Qj$*±ui ULa >llLa . liulall t’Y'iil'N 

* _jUjj ? ^LJl ^U^ll LOOP2 *jli.l^ll A^Jl jAb NOP j*SM LLuh! 

^Cjjuil-l—jai til_151 ^j-al^J <—1\ i jajj 4 Aiklj NOP I O' 1 —Sj^x-jall O*^ till3 ( _s^ c ' 

A _ jjjUa.^1 * 0-° Jb<3l A aj^I aJlAj i LjjSj 2-uL 0-59 _$A JLjAaJl 0-0 

t_L_J _1 bjj c 4.ia.jliJil *Ul=2l NOP _>*Vt £-j^J O^V. oJA j^3 !! 

2 ^all ^_ 3 ^.uilill 4-ilLi.l]! A aK-ll O^-" 3 ^ 2 L.jjl3-i<all Q±>^ytlLi 

2_.ulaLYI 4-/uall 4ji UAau j ailj t C ji B Qj\>m<al' (jjis *Lsji4Sj'^l 

A _IbJl 6 1_a ^—a j^L-Sll o _aj Jd FF *-#jSSI O* Voj B ^a D8 

J—ja*jS! O' lS*' • *^-*1' 1 ~» (^1) ^.jai 4_ul!i499932(_$ jtuij 

* cSO^ 3 2 a*j 0^^^ 0*3^ 2_ul^jll 4.ajslS Jbauiiil 

Q- ojj ^^Jtilt ^sU^jII Ol^ 0^3 ls^" 3j) AaiuS lLl_) O' *3*J 

* 8085 *-="-!_J-u»ll ^'t-amVl 4iL L yiSa |AA j i Ajx.llTtll Spb-bYl 4aLaC- 

J_bl O' iSjfe cK ^-iixluijj lasx 23ajaaia o_j^a^u UJjS ^oaU_)3! IaA 

^IjsikjjjjLi ^aU_^ill Uaaxj aHIj , tillj 0-° Ja*»ul Oj^! ^3j (_}naj 

^—a O'—l$' cs -3 0 -aU* jU^ c 5jUili ^3^ <3^ LABELS diLa^jJl 

—Si O 0- 4^al£ S^)ia f.Uac.1 o- 4 V»g-2.il -aa OJ^ . **^0^ S_j£'^" 

, A xJ$ all ^Jjaljpa j 4_uiJl£^aii 0^° OLL Lttj 4 jCjSl!1 


START: MVI A,01 
OUT 00 
CALL DELAY 
MVI A,03 
OUT 00 
CALL DELAY 
MVI A,07 
OUT 00 
CALL DELAY 
MVI A, OF 
OUT 00 
CALL DELAY 
MVI A, IF 
OUT 00 
CALL DELAY 
MVI A,3F 
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OUT 00 
CALL DELAY 
MVI A,7F 
OUT 00 
CALL DELAY 
MVI A,FF 
OUT 00 
CALL DELAY 
MVI A,00 
OUT 00 
CALL DELAY 
JMP START 
DELAY: MVI B,DB 
LOOP 1: MVICJFF 
LOOP2: DCRC 
NOP 

JNZ LOOP2 
DCRB 
INZ LOOP1 
RET 


5-12 






* uF-JP c_A ! L$i Jfil! (ijill JA U .2 

—c. jjLajJa ^ 0^1 _^aI| ^ &Aj*II j-al) RET jjA *3 

V (^jjjjLulYl ■4-Lo (_£a1| I^juk j ^Jj ^lU^oll 

—i_)2l (Jjl ^-3 PUSH _>aVl ^»l A Vu» l SaIo (j JH <jj£L) IaLoJ .4 

? ts* POPj-Vlj tsC-jaSl 

_ill 4xo_}l ( _ 5 I& <JjAA^kll ^jc-jill £oai^)Jl ^gJc. (JjuaaJl lAA -5 

? A^j^jjjiaI! clock _)£*-*-} ^AajVl oAA jIaLq Jg- 3 * 

Jjtll AaililL>sl00 ajlAiLa clHJ t5^ c ' (Jj-*- ■o~\ U Lc-^jS l _)-j c. _ nSI .6 

_ic. <_J>_ IS (JjLaill ^o^^ill 0 >iL3__jj1| _>A.I Udj 3 i_n£1 .7 

? oAj>.| j 4juIj o^l.ALa ^liAj (j^_} 
j { _ s Ic- (J^JL-saaJS O/sjUjiSI ^jv^-ali^ill ^A-s3>hj L-aljjJ t-, uf*| .8 

? &A*.l j 4jUiA a jIaLo _)^.L 
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JjjULillj jaj -^gLui (J^3 ‘ULLuJl *LiCi_)ili ^AaJLuil .9 

? 7 segment £^1 cj|j$_k^ cs ic- ciAc-LJlj 
LaO=kZku» JjjLjJl (Jj_<ai3i ^ CjIjL 5J ^ ^5:*‘il l gc-alj^j C.,.^1.1 0 

¥ (j3_}ii]| Ja=k.Vj 

: X 4.Aili i t_u£l. 1 1 

X- 5! + 8! + 9! 


X= 5 5 + 8 4 + 9 3 


. <—(JIaj ! <■-lirv 

: X i—'-m.rvj ^sli^ L-jjSI . 1 2 
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Interrupt 




Au^SLa 1-13 


f-l j 4 kj-> all ^ILcall 4^J_j>a 4 _ifos 4LLull Jjjusiaii Vjj'lj AflJl 

0x1_ A jIHSj 0-a^jjJl ^jis SvSlxii j (Jta.^1 (—iLslj'l S^£|js di3l£ 

0-^ £lA cfi- tilLlA . A S-n-i. all aj)g. ! ftjlA 4-a.’)iw.j 4 _wLjj! ^lc- 

: LoAj 4-krv.aIt S_)$^Sn t>A&> LagJ (jl ^SLt-alS 

0_ ^ -3 dl-3_)C. J}_)k 4_a4ik" Ig jami t a 4Al^)lail .1 

dv.-mnl lSJ^ 1 ^ <^-“-*11 cs^^j polling A *l£u 

• J=* 

\g -> j—iii>j ( _ s Hil ‘ULsjkSi j interrupt 4- » - k \. < l,a l l 3-sjjk ^ 3-utlLSl .2 

4 4jij_^jji *Uill £-iLa V 4 tJ vr>li ll 13 a cJ- U - fa il i lLj 

. ^Vu . n <J t r i =S <J?' C ^ Jjfrl 


a eji^Sn <jjia 2“ 13 

Polling service 


A _kpa-aSl e_)g_=kS/i 0j<i> 4_)l^jJ*l (jjjlaj ^Six-all (jl ls^ 0 44-J.J-kil a^A 4uaJ*J 

g \t 'LAaJ dul£ lili ? Ig-jl-A-s 4-oJsA. Aj^)j (Ja lg_La J£ (JLjuj 0jlillLj 

Clljl_£ Ijlj Lai 4 jLlajjJ (jj-i jLsJl is^-3 ^ 4-a4r£,ll e4A Ijini ^jLt-ali jjlj 

4 (Jl j_wall ^)a.ai 4JLuij_3 a! t> 11 J] J&b ^JLt-ail (jli ^giillj _j\ g > 11 4jL=fcJ 

c_s—^ L5 —1c. V ji 4—aj^kj <2)1 Uli Jlg-s*. ji.1 Jl ^ILt-all o^=u ;jl ^Jl I3 £aj 
cs—D -4^ l>° “j^ll 4 j*jj Jjl t^lj ^11*^1 ^Ji jW- **-} • 

4^1 (_jl_Si _4 4JlrvSl a4A ^3 j.a. 11 a3j~ < k^jll 4iLia^jl (_g\ . 'Lsl^jVS-ia 

(j- itH (l 13) (J^Lui . 4 jj^j “LaAaJll J 4Jao=i^aSl <_ 5 -l c ‘ La 

La ^gJ] 4iLs^Jh]| *4A LLo-Xkiujl 4 SS . ^JLaJl a4A ^^3 ^iLt-aSl 4iilij)l Lil-i'L.a 
(jl—£ CJ jpi. ^)jjoC- (^IjSI (Jj-oiSl A^-^yji (3fuj (_£4ll CLljLSJ (JllLo (J ^Si 


A —. tsYn —Sj 13-Ski j dul£ 1 jji 4 UIjHj (_gl 4 (jLi.j'Vl 4j1 (JLuoj LajiJi gdbuail 

(j-° lS^ L>° Ax-ij ^i .1 0 -aLj^j dul£ |jjj 4 0 -aU^J 

• -^^VLa (^Jl lj>£Aj Jlikjsyi 3 j!^j IjLj 0XJJ 

4jSk^a^ll 4igjoi Igjl 4k - p - a . l l o 3 ^V 1 4^AiJ 4_j1jjV1 (jjk (>« uJ 

UJ% ^1*^11 J 1^4jjc- c> u)j • hardwar djlj jg . rvll l (> c^l 

^ dljlJ tg-La till£iSl 0 jk*i>.in VJ o^k-^-^1 6 4A 4-a-i£. 4jLik^S 1 

-^3 —C. Jjl £ iil dliJill- ij 4 (_5J-i».i J ^gi 4Jwa ! eJilc- 0-lklkuJ 
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3—JL*i2 Ijh— a] jj— d .lla (j\s MjIS l$Je. jjj^b gJU/il! ^ 

Ai_^Sall e-igJ tg'^.VNj ^>jSj (jl£i lij Lol , 

'Lj^jlaia (Jj|jo2 ^glc- AlLaAaJ ^tiau I j j^lc. a§ £cJl*-aJl <jli 

^JaL—Sj (jl \ g,.H2>. ^2)-* (_>La£ « lA^)jJ O' Cj^ J^V 1 

jj££i l kSIUa (jli ^xlxj La£j c ajj^jJail Cj'Vls- (jS 4-ciJiiJl <_iDajj ^lljual} 

a ie. yz* jl jdj (ju^ja. L_}_)jJh5s 1 Jj2 <j-& 4-aAiJl ^»_^5 jjujS ( _ s Tli! C_aS! ^<d! (j-a 

_&Jjl jl jl p.lj_)^ll ^Ual3] (_^La |xfLak*i ^»Uij j_g! *s(_5_)Ua (_gi ciijJirk, 

Lc.^c-a^Ajoll ^A£j gcJL*_all <-^lM > Ia_jjGj) ^ic. Ja St th 

. ^oliSl t g- io - ^Klim ^lill 4-*JaUL*3l ^Aj 4-a.XaJl 



(jjjJa Aiijlaj (l —13) 





Interrupt 4jtlaLL3l 3 “13 


_ 1 ] 0 ]\ *-all t__s—AA j v <xial£a]| ( 33 ^ 0 s - 4.12k. jLill a 3 s-=^l 4-oAik. ^Uij ^ 

V-AAj CAi'l (jjj LS 1*C.\ CjAl ji 3]i 4jLoAik [$AC. (jiajx-il I^-Aj LSjilJj aj^Vl 

A_j£jj V jjLuLa SaIc. LiA ^llatxJl ^j] (Jj t V <■ _>=>■"! jlg^. ^1) 

3_ a 4jsJl 2>J A^J ^llL3 !Ali 3 ^ ^ IaA La SaIcj 3 £*- <1 

jig_2>11 ‘LaAikil eAA A-LSVij ^cJLk-aII ^jjjLiS A^uAiJll AIa l_lllajj 4xJaliLl 4ili ^llx-sll 


c*L 


L5~ 



_<j j^gjoiLuiS?! ^caU^ll Ajinl ^cJlxjail A_jx_s AjjAiiJl eAA 3 * pLgJJ^I Axjj j *-iaULal! 
_3La3 A^l £j 0 lislj dilll l x\T\s\ LqLoIi i£ilA 3 ] . 4xJatiLaJl (JaS ^ g*t'l 

_2 i CAUJL*^]' 6 'j-AbL^..jQ Ac. 3 s - jLuuJ La^xJbUbj J=^ 1 cl )^- 12,12 

<jL=k.'yi Axj 4..v\]o qc. (JjLuAI i.n-Njl 4j3AL=>^a ^».K~)^'I ^laVi 4JL=J| eAA 
^-ol__j__)j ^g-AJuaJ AxJalioil Aac oA-JVu ^34 ^gAll ^aLi^ll 3 ] • 3_9^1 4 ; uA-v. 

, 4xJalL<J! *La..V~v 

^ilx^ll A m InlLa wj~*i A m LiULaJl a^jg -y^H (jl ^ eAA Cjll^xoja £ya 

JUSU IaIjj t 4 AjLui]| (Jjla IAjjA ^1] jUai jV! \g_ilc AJ 3 dl3 j 

L_3-mik. Lg-*A2U ^UA\ jjli (3^ 3^1 3* ^ 4jeJaliLi]l <■-J.ftJj 

Jl*—liij $.1 — n) ^ ? tiUi i— t Uiiiaus ^A^vTu-ayail (J^5 ( 3 ° aJ aaVi CaLi^Ij! 

3 ! _)—-> ^aJoj -uU 3 a i <JLUt-Q AjsJalLa 4-aAik. ^olj^ Ajj-U ^ 

(Jjj—L j ( _ s - jJ 5—j ? Am V>\i|oti A^aAik 


i A , i*\ \ t ^Ax-LaULl 

• •• *• 

\\j <HjaiS?1 oAA (JS ? AxJaliail 4 ^oAjL f.l^Hjj A*J ^jjjLojS? I C5 3 ^Ul^-a 

3-xJalLa Uiutl^A A*Jj A-aAlail al^T’*-^ l-^ml^A 3^iLi. 3° ^3*^ ’ . \!7* ' “' 

. IaIIujja 3 ^^ <—iL^Jlx3! 3° 3^ 

-*_<J| j^] ^Aal a\a.l l 3 ' g ■> Lg ajLui] 3 -' SaIc. 3 _J^ AxJal^cJt 3 ) 

—SJ MJli o^LjjVt eAA gcJlx^ll (. «LaAicj 3 JaJ 4 L^U/l\ A ]1 <il 3 a *l A ^.1 (jic. 
SI 3 —ial 3 . 0 ^ 0 C.I 3 J ^_ 5 ^j 3 ^ ^>3 ^-*-^3^31 <-aAi. AiAjj.l 

^5 —nil A - fclaSn 3^tJ tilAjj . j3 (_ji A;iajj ^ 3j^-A]i 3 jS La jljlkj j AxJalLJl 

: 4jtAaULaJ) lg_i3 ^A~k‘‘l i>n 

-*->Al ^Aal-3 j 3 I tg-i^aj ^AjlLall A_^ 3 j AxjUall 3 -^° ^■J>^)3kjl ^ 3 g >V 1 • 


£ 


3.. 


. di3 z±x-a (_g\ 3 ial^ 3 3*^3 j 

J 3 I! IaA 3 ^ 1a] aAjilj ^| ^jtlalia CjSj ^ 3^-*-! • 

. 11-»A. A a <^ \ 1-. 1 

(jl ^2 4^ialAJ 3 I ^11*31 jilAikljjjl: lg.AJ^l 3 fUJ ^JC.Ui3i| CaUL&*3 3 < ^ 1 • 

. <AclL_inll A.a\^» U (.i-jA-k - *! 3 21 ^ i^aj 
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du. 


»_) lffdx»l^)aj ^»Ja Jill >Lx11xa 1| Jo JlstA <_gV 4jtJbliLaJl aJjja] r 1 L>rd aic. 


. Iff Jj lff-ll| ^ituA-m jLt-o Jo 4J3 Ajj±a11 ( _y=uu Jj^l 

. (_Jj3 Jo adASAJ jLdj Ja ( jLdl _y &)!! . 1 

J)dj ^g-oLi_)All alao diUjW *sj ajfljlill l J _)jjall 4 j1c- ^gail ~ya)I\ J*2 
jS—jJ Ld . AjdalLill 4_>aad Ja die. 4.21 Sa^Jili JLqA ^la. Stack 4 m-d-all 

4-JtlaljL&ii 4^ad f.Lu] ^ 4jljj)i=kA ^)U*A Ja d d.3 (_J m-o (_§! Cjljjll^a jJdj 

. <j}J0° ^ 

ia & ^xt3 j ^>jl; t j_£_)iuj Ltd IffJ <■ -l-k\ t-jriA (_^<ald ,Jj1 ^AC. \ff 3 4 1 Lilith S jLSI J£ .3 

la—A ^ 1] Jl_ *a! 1 JSJb din-y ^ JIxaII Jja Ja Jc.j J?-*Lja 1I Alac, Ji jjljjixll 

-ujjj 4_a I (Jjl <jljc- yik IdA (jjdj l ^all ^e-*Lijil -\;.Qu Iaja ^ <jl jF*^ 

. ^Adduiall Jj JU j^C. 4dt!d Jjj AAtJaliall 4-aAd ^aIaja ^c-aLi jll IdAr 

JL^Vl ^gJ] ^lIL^aII A j3i^ 4_aAd ^caUj Jo CrlffAjVI d*j .4 


ur 


^_a 4_LJdj -Jj <jl Jjtllj AjLtlixu'i/L An klULaJl L)lda < _piSj Ja a. Y)9n c. JuIajaaS 

■2 ^a_) oj)]r , fc.ll ^^a Ld A> »d *.\l 

(Jj-JBj 4-seJalLeJl SjLujJ ^UaC-l AjtAj i Jo j!'dll JaliLill Jff-dil jl 

J_J—d^l o_jff-=».bU L* JLa (Jldi i—jLiil Jjji AajJcsJ! ^s_aU_jj ^9 c-^aII ^ IgJ ^JLtvaii 

4.^a-d ^3 |jj ^clLtxJl (jl . 4_La C. ^ j t_^3_^° A.io \ uin aa La^a 4•» L>\ 4^U 

j|-9 _iLaJi _j\ ff 7» ll (_}j-<3^aJl 4 n lalLall t_i^)ia (J^_j La_j 4 » KlLaJl 

j-* ‘Lib 4J| j^ic. didat ^a 4■ (Jal$ 3 ‘dad ^^a l.\juu ^eJlscdl 

^a ^ 4 _ijIa]1 o^joU a.Kl~v 4jtiala>a]| A>aad ^^a I^AJ i AiLuJl 4_adsJl 


,^yiL 4jaJidll (^3 IdAAjLU ^cJLx-aJl ^jli jxJaliaJl _jlgedi (JaS Q-a VLta An Vil^all Jod 
(jl jj^a Igda ;_jl 4jjlff a V Aalrjk. ^ (jda^AJi ^jli l.dA> j i L_iaj| aja^. 

^ idu (jl _ ^1 <- v ' 7 ^a i_iaj^Jl laA caldSl . AjtJalijiil 4^ad aid 

A _ttlaULa ^1 4jiad ^ILt-ail ^_Laj 4jt3alia]| 4-aad 4j|jU ^^a Iaajlai l^)-al 

cjji _ sj Iff_ 1 AaLoxII eaA (j] . Iff-a Jda AaILsJI A>aadil { ^y> (ji J} 

- \ff.ie. ^^\dl! dllai ^)dl Jj JLl-h jjjj (— tVid . v ui 


8085 gdljuail 4jtialL» 4~ 13 

8085 4^.JJ _uilL 4, >^i\dj| 4_ *JaLL&3i t—iljal ^jaal ^ja^. ^2 — 13^ {J^-d 

t *« J U\ 1 laA Jc. AjtJalLall SjLua] c.UaC.1 die. 4jlj jss\\ jaJJ (_$all ^ISaII J 

aa A f-1 laC-j 4 4dj 4» l^ldal) t il Jal (_^a »—i J 3 4j_caldll 4 j^ 1 j v ^ 1 dllldj 

(Jc-i Al TRAP l—Sjlall (jla (Jduill laA jjA Jdv!lLi Ld . <—ija Jc- a jLiaJ^I 
0^_dA fS RST5.5 <-ijUl ^ RST6.5 tjjWla RST7.5 «-ijUl 4 aL £ Aajj 
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_uil dip Lix 151 Aj! ^ \»‘i Ua 4_J_j 1 A-alS jjJ . A.Jj'l (Ji! 4i INTR <_s Jail 

oj)\Ja$\ jli LoLali dlSJl Jl AjtJblLJl jajjKA. jxs jpliA-a jjK4 t Jc. 

4_5J-^SM ^ jlflC-V! ^ ^^gA L gloS/l Aj J ^ l <^5 ^1^1 jo 

• lU$J3 


AjtJaUL&lj a 

ajjJjSh 

^511 

AjJ) jail l 

Cf lc SjLui'yi ^.Uac) AaiaS 
i_ijkl! 

TRAP 

1 

0024H 

U54BJ d^lj J] _ji^a ^ilaJl 
AjlKILoII (Jj5j j'l Xxlj 

RST7.5 

2 

003 CH 

^ _jj C-‘UJx ^gJl jix^a 4.41 -xll 

^ciLx_^ll {jr^ 1AA {.^I.kai/1 

RST6.5 

3 

003 4H 

Aa. .Kl5b.ll jJjSi ji Jl Xxlj Jjj 

RST5.5 

4 

002CH 

A*-KUu]| JjSj jl Jj x^.lj Jjj 

INTR 

5 

(Jjjuatij A] 

AaJalLJt JJj jl Jl Xxlj Jjj 


<juaLiJl Jill j-sjijc-^ IgjbJjl j 8085 A^j^Jill A .^-KULall (—aljal ^2 13^ (J£d 
f_il Ja^M ®5a (Jc SjLuil pUac-l A jSj*s j Ig . L a (J5j 

RST5.5, RST6.5. RST7.5 .fa AaaJft 1-4"13 


Lg_t ^ ; jJillj AjiKULaltj AitlxlLoll jjoljVl (jdtuJ t^lflA 8085^-ll Jtj all A-iunlLj 

: ^ t>J Vji 

4^_j_d <JiJj J diliA . Enable Interrupt ‘A*JaLLJii .Kid VI oli*-«j El _Jil • 
Interrupt Enable flip flop i AjJalUl Kjd . Vi c_i!la flip flop IDUa JLl.&JI 
RST5.5, RST6.5, RST7.5,) ij—idJl Jo ^ULUL SjLS] J J <J 

.1x^1 j ^ jL^u u^lll 15 a jtS. 15) VI 5i2 J TRAP -KiJl U (INTR 

•Kj—KdJl *.}-A Jljll Jo <_i£_j-<s ^-ISLq AjIIaj jiK-j c_D\51l 15 a jla ^1155 

Ajjaiilb tlLal l 15 a £jdaj j-uj (3 13) cJ^d . El Aada jli AjtdLs^o 

. Ja jK a Jl 0 jJ 

Lo^j Interrupt Dissable ‘Athtld! cJJj V J £_Lal J da£J eliao®j DI _>°Sn • 

. El j . 1 Jlfc ( j j» 5i c. Laldj (jj^j AjiJalLsil .Kj.iiVVi Jo sjxIj (jla tS^y 

£y aj j-a pljaJ cA xKULoil aLaiJ jl 1 j%-k J DI ^JcklLuu 

_>*V1 £-daJ (_jl gy-ajj! ^gic- A3li td!51 . lg-uiii AnJatLall ^-odk 0-al JJ Ig-aA*! 

U-aj 1^-uii$ (j* AxJatLall e5A AjLoaJ A*5alLall gt>aU^)j ^"l AjIx ^^2 DI 

'* —*ai —j ji 4 —jlgJ ^ . Jjla 5ip IaUjS 5 ^glill ^iLJl ^ J 

. D^a 4.x KiiA.ll -KJd l^l El ^ a j i^al l ^j_pxi 4 » Kl a v.! ) 
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|_i_c- La 4 m U\^4 » L»1 <^U ^lc-\ Iaa^ac. La-lllL* lJIIaA ^jl l• 

<j)—* DI J El (j^>oSn (Jj^a (> Aj jl Aj I gJauaTi jjSLaj TRAP TaiJi 

4_J LuaLk U\aL a RST5.5 J RST6.5 j RST7.5 iijkkti <> a^Ij JS1 ^La 

_S jl ^IaLu A] RST7.5 JakJl La£ 1 A yy -v _jl JaiJl |3& Janlm Aj jjSLu 

£j * dl_jja jl t5 l=k. AaIc- A*Jal£<v]S l- J . 3 t. -y Aka TaiS J}A Aj <_)-«aLk ^^iLubl _)kl 

^)iaj| . ^^kSn Jajln.~v.il j^L (3° R-ST7.5 TiA \\ 034 -* t>AAj cJjVl tLa-^il (j3Lk 
j}) tg L>ji juLjj 3 ^-oj £t_uLLcJ| o AA . (3 13 J cJSjj ^2 pcjjliall Of\ Cklx>L&ll \ 

Set Interrupt "^uJalLJI AjaSI (^ 4*4 <_ 5 ^l j SIM j-aVI Jjjjii 0° ^ g 

• Masks 
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_A I ^gle. _jl jl Ja-iw) V.i ^>!u oJLiijj .lie. _^aVl lAA jj! 

, aj_uiLi-a j_*Sf1 t^A ij^a £-»-2ajJ e^)ixu C'_Ji4a ,^Ie. J^^^ 

l-J_A 3ra.-v!>U . £CAjILcJ| aAA £-<s ^lj3ll CaIIj AiDlo (j_uj ^4"“13) (_)5Lui 


131 l 

‘ 

J 


3 1 - 

L 

_Uli 

* 

L. 

, ♦* 

_>t_iia 


.J i C_3JAG. ji ^iLa JJC. J Uajjlj <Jj% RST5.5 -la.-yll (j\i l^sLei 


u 


J^i^a 


A J- >^ 4 1 



7 

6 

5 

4 

3 

2 

1 

0 


SOD 

SDE 

XXX 

R7.5 

MSE 

M7.5 

M6.5 

M5.5 


J RST5.5 £Ua 

j 0 = . Ja >) U t 1 — 

f RST6.5 4-ijkll ^Lia 
) 0“-iujU t 3 = ( *-i£xi 

J'RST7.5 U^U! ^Ua 

0=jajij t J =^11 aj 


Mask Set Enable 4_*jiiVi A; >. * 'u 

^AjtialUi ^gic. jjjjj V 0, 1, 2 t" it"' i l l 4 ( _ s -j-*-i MSE=0 
4 _ j _ lj li.a H lj 2c. 0, I, 2 ililiJl 4 MSE— l 


> 


RST7.7 -UJI iJSLS J=aAu RST7.5=0 
RST7.7 -k-Jl i_i3lS AUk] ^ RST7.5-1 

f 


-ALs^-a j»$j V 1 jl 0 I—uls oAA 

7 dull (jll 1 qjSj La-lAc. tT.ij-j. ClAjLuii ^»llTtll g jijl laJjjiil 
. E » l g CjUIuII i *\ i .a! « ^jjSj 

-:>-j^Serial Output Data 3 j» > 1 7*4 1 oULul] jrji-a 


SIM _>oSM 4jil3 illri. ^ A (—illj ^g-ut-o (4 — 13) (J£4i 
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3—LlLJl RST7.5 j RST6.5 ij—o& JUL J o^ *<^1 

tala RST7.5 3aallj ^^aLtiaV' c_^La3 D4 <-^2l . ojuSJj aa-lj ^^-aSo 

. 3- }j)-\-\a jl 4j»iLa RST7.5 AjiJalLcJt (jli AaJj (_5jLau Cliill dul^ 

^‘N-s.rJl <*JaULa Jai. (JSU 4jtiaSf| ^JjLLal Lia-uJajj La_uij ^3“ 13) (JSuS 

, lg-.iJa.*.u l(piDle-j ^ulLall o^$-i 


1-13 <Jtl« 

^LL-^J RST7.5 J RST5.5 i_Jub ^al! j^Vl <_££' 

-k-2U RST7.5 o' ^jD0=0 oil * JaJis RST5.5 o' UUa • RST6.5 
Dl=l o^i ‘r’j—jl £—^ RST6.5 o' 1—JUbj D4=0 LJaji j D2—0 £p] 
OJ—^ u' a — pla D6 Lai j . D3=l 0.3^ u'j <alla j^Ae. J j ■ 

^-j D7 diJl ola ts^-? 4 j*j1jj ciiUUj g-lo^.) Liu,A luV IpL.^ 

^—j V D5 ol^ fc? 1 1a£ • D6-0 o' l<41 L> la=4j jl 1 q 4^ jjS o' *>-a& ^a 

: cA ^ UJ^ 1 C^ljjaa^ (jli t*ili • a*.lj jl Ijii^a oj£j o' 

D7 D6 D5 D4 D3 D2 D1 DO 
0 0 0 0 1 0 1 0 - OAH 

MVI A, OAH 
SIM 


2-13 ,]tl» 

SOD < ^o ts ^ '~ ia O' 0 4 JautSll diULuB (Jl yfuaj jl^-zv dlllA o' 

jig—^J! S3—A ^-Ij 0 (J'- ui oJ l -r i o^ au ^' J 4 8085 < La_jo-“iI' (4 ^o t— ^^' a ) 

4-x.IjIaaH u_slol»i *ULk ^^Ac. Jjuljl' OjJ <4Haj (Jl y4lmV 1 ^A lAu In wmT'A 

. ^iiaL*]| JlfLJ! U Qig.aj 

dil lull ^ ic. A xlatiLaAi A *ja1 — i ^ a*, a — j] a _ aJ (2 .13^ (J£A o^ 

0_uS D7 cj-2! iuSiS ^j , D3=0 oj^' J ^ D0,D1,D2,D4 

. SOD eJo-^' ^ D7=0 j 4 D6=l o\* 

la_^l j j \jL* oj£J o' ?*i V 3JUil *5 a ^ D0,D1,D2,D4 cjllJl J 

: dal-ij*' -v a QQ^j tilli ^^loj t Ijli^al l. g . OapHilui Q 

D7 D6 D5 D4 D3 D2 D1 DO 
0 1 0 0 0 0 0 0 =4OH 

: dhij^^' ^4 4U5 ^ 

MVI A,40H 
SIM 
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. dll3 j^a v TRAP AadAl jl Aadtf 

2L_E*5j RST7.5 j RST6.5 j RST5.5 Jbjkk ju 3ijUu J*o jLu 

j a S.laJj jl (Jato :^gA\jlA£ A n» e\ ^j-ui jji juu j^ ^ jdj djli J&J& Ja^Jai. 

Aod _jA ^giLiSl AadJlj RST7.5 Aadll jAj A£ jull ^jjujj jjliJj AajAadll a3& 
^lj_aS?l jjiAl j-da -lad jg-9 *>—Aadll Lai j RST6.5 A-vkll jAj (_pJLUjl) t_u\i 
j^lduS&A WSl! dAj^Lllll ^Ao Jljj Jb&ul td&a <4lliA . RST5.5 iadll jAj 
J lju ui ( J rt » -t ^1 jill difij . C-ijliaail j>ad »al l ^gAj AuiSjll 

_% dlA3 t (Jl j*i.n>Al 13 a ^ j»ljAll djSj AAajiij jjdjj ^Sj^S 

J a.1J . DI Jadlb \AiLadl j 1 g. j El ^a^b Aa^ladll aJA . IrnuiVi LaLaj 


^_a \^ j* a t*ljLi ^il jibl jjid jjdaj AjjUj jjjuj jll^ ^ADAjAI j-aLddSM j-a 

£ r^ j p^l_£j <. v e i diUll£^ Jbkul jujj jt£ 131 Uo Jb&uiVi tuida 

• SIM J *Vl i jiu —J ^£1 jlll (J?>,ma 2 Jj 0 diLull A gm l Lal l SjAull 

dll_Jjjj-UI Aili Ldajj i^i-^a JUSluiVlj (J-axj (Jljluuill jl jiajJil 

\ Aj'sji J^gjill j^aljVl U»|^ (^Ac. dilij 3iDLill t J.^\A iTiSf 1 jC- I g - xi - aJ jl IgAuajJj 

L5 __a £j£ jiLuill j_gii load j ^_£jLujj 3 dull jj£ LaLaj t5ll3 (j} 1 oiic- 

AlbaAl o3a j^gS t ^JjjLuLa (J\.ffi >u ^ I jdl_j (Jj m J (Jl jliuill jjdi AjLl^,I • A (Ja-uiaAl 

j a _aljl Adl3 _^kl Lima, ^glo Jj-a jj V jl (JjuajlLji <La^lil\ dsLall^alt (JS 

c.._al-lAiAj ^.gJa AaJj ^I oAj^jj jjjt^i (_^V jUjc.) (_g] (jjJl (jaaLkdVt 


!j_Liaa jj;jLd 3 dull (j_5^Aj SIM _>aSn IgJS iiL Sja ^Jj 3 A (J>>aaAl ^Jla. 

till Aj UaalA. lTk\‘iia aAic- ^ji oAj_)3 o jxa i^LiA . AAIaAI oilA j_g3 

I _uLa ^jAali” (JjiL ^W > ] ^ a ON ^"LiiaAl lilA Lade 

1 jijLas I ^gjl^ 4 dull LaLaj llA . S^^-a (Jj-aul t^.11 >.Ja ll l jj^a 

ji I—*Jka jjj—S j AajkAl I3& l^-lj dulS 13]j ^1*3 RST7.5 AaiJl (jla 


. U 


Aa 


.,»>.St1| AjIaxILj f 5% ^311J S^zsl) j dulj (2 >>j jj^Iu < _^3Al RIM tiiljA 

-3t-j31 A _1L*. _dajj dll_U AuLaL A (Jrk.aujall (JxaaJu t ^ij-v SIM ^}-ai)lA 

"A_JiAalLall A 3L jal 1 jaf allx-o ^-a'VI 13 a <dU3A . AatAatiLall 

3j tj)—s RIM j-qS/Lj AxAalLall Axial SfiljS ^JLa ^gi . Masks 
^—a 2 —11 0 (^AjVI du AiiiiLill tiiuci ^5 — I^) (J^Al ^ La^ IgjUjW.^ 

lgL-> ad f - j La£ RST7.5 J RST6.5 j RST5.5 ^xJallall Ja^A^ Axial aIU 


Read Interrupt 
A (Ja»—juaall dal— 


-il AstAalLall ^xlc. jl t_iiA3 Alba Alillilll dull . Liuaa SIM j^aSf! \A~i.»! > 

A -adk_l ^3% ^iLtull J ^uajjil . DI J El Aj3 t LlS liljj 

4-1 — Ala RST6.5 Aa — =*-11 jl £_pa_JJ— 3l bl - S3 oLul ^gij i RST7.5 AadAJ A*JaliU 

jUdlj] Allu ^3 RST6.5 iadll jdl ^Alxdl jl ? ^buall Jxilu !3La t AaablLdl 
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» >n <ULaJi o oa . RST7.5 A*iaULa]i «LoJta* (j-a p,LgjjVI cW=^ Pending 

RST7.5 <—SJ—5=dl ^-nJalLa *LaA£* gc-ali_)j ^gi 3jl$£k 

gj-d—Sjj—*Ji (ja -4 RST6.5 ^jJalLdl <La.iA. j^gJl C_4 AOj ^JU^dl 

t—ij-Ul <jlfi I31A t AJLiJl aOA (Jj jS j u (J> ‘■“■^ <_gi 5 dsJl . ^gjjoLn^l 

• JJF- UJ^J °3a 3JL*. ,_gi RST6.5 

jL-kuVI 6 trullj RST5.5 ^JalUl «_i ijW jUSfiiVI jLaJ 4 ^j iTull 
”13) <J£ -ui ^ {J ~> . VH < 1 ^gi adui! . RST7.5 ^JtialLiil t_ji_)ia] 

(J ^—q -c. <.-. i 4, i-> , ] | tiljUiw djxa. cja^.j (jj 4jA,^dl cjULuII JIaj (5 

* uVl ^ULuli 




IH 9 

6 

5 

4 

3 

2 

1 

0 

SID 

17.5 

16.5 

15.5 

IE 

M7.5 

M6.5 

M5.5 


RST5.5 cjjLH 

0 = 3n iji i c 1 = £Ji9a 


fRST6.5 eijkl! £US 

|^ Q~ Vi iVi ( l=^jl< 


RST7.5 cJjkli ^US 

Q~3aiui t 1 


n 


El, DI (j*~ya)}\-i 3a»«n U.D13 

6,^a% a 4 ■ tal a a\1 ^Ixj =0 
*Ulji4 4-nJat.aA.ti ^-i»j =1 


-> RST5.5 ^Ualioti jlAul =1 
-> RST6.5 ^ULULJI jltol =1 


->RST7.5 4_*JaULJl jUiSSl =1 


-^.Serial Input Data uhjIjj otjUJl 


RIM jJl\ \;iyi ^JUi. ^gi A {J >»ia\ | CjUj Lg-jj*-* (5 _ 13) 
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4—*JalLo RST6.5 4_*laULa]l jtuA] (j5 lc. Vl!u> l jsn (6 — 13) (JSjo i 

(J_j 3 _HLadkl -*-all «_iA3j jUalil 4Jt=». ^k dul£ 13] dn^.i RST7.5 laijl 

• (j-w'-^V! 


j RST7.5 t-i-^ 1' 4 » lnl-3-a 4^aJl2>. gj-aU^J 4-lLg-i 
RIM ;4_*Jal£all 4_*i3? eel_^a 

MOV B,A ; B cJ > >u -* ^ ^ 5j«JaVl djLaji*^ 0i>=*“> 

.ANI 20H ; RST6.5 A*L1I o^ ** j4^1 

; ASklj ^jluij A 0-° AiJi-aik. dull , jl IVuV I ^ 

JMZ NEXT 

El ; 4^11*11 , jlSL. V RST6.5 

RET ; ^jj-uLnS?! ^-*USjjc. 

NEXT: MOV A,B ; A J.>^U 3*Sflfrl 3Jl=. ^1 

ANI ODH ; 4*^ Oj^ ^ RST6.5 ^ULULl! .kJiS 

ORI 08H ; UalA 0 j& iS 2 ^1]0 diUJl Ja^Lu 

SIM j 4_*_iabll ajuji^JI Sjjj^all <_l=wji 

JMP SERV6.5 ; RST6.5 4_*iL ^11 jial 

RST7.5 <-o4iv jj o^ RST6.5 (6~ 13) 


3-13 Jlla 

‘ A <J > »i ^o l l ^k 4j 3H11 dsbji^ill djjs^.j RIM 1 4-iixi a*j 4J*1 ^^pajual 
D7 D6 D5 D4 D3 D2 D1 DO 
0 1 0 0 1 0 0 1 = 49H 

<1- »laULal l 1-oij (D0=l) 4--& RST5.5 4» hlLall J ^-iatj liilj Oj 

IF **LUUl ^ oi* ‘ (D2D1=00 ) pUa-uSua RST7.5 j RST6.5 

^- 3 cs^ 3aSa RST7.5 4j*JaULallj t JjaUI cjjLui JljL* El j^S/l o' c$' 

■ (D7=0) SID di^kll p^ f jsll 0 <^U& O' L*S (D6D5D4=100) jlku 1 4lU 


4-13 tJHa 

_j — j_ j& 60 ^4jll1 m b ftAa.1 j 4 jj5ji ajljiLa p^p] timer diSp^ (J^- MjHa^ll 
(ill-ajdl a.iajj djljlA 3 t _ s lc. p^pll CuSo^l' '3 a • Sj^ll -La o^ gjBlI 

-*Jl ljuj 4^3^ (_gl) '■^‘1J (iSlAil! 4J>l_i, i^i-ni ^gJl y:U p l3fi l tj 
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jdj_uuj o^ya _jjb-<a]| ^gJl ^=fcjj3 60 o'! t _ ? jl jiili ^_g JlC.li-rfV.il 1 

. 1 j t AC-1 iiVali Jtxll ^^3 ^^jljiilt IjiVi^ 1-^.1 j jjjlL}]| 4-jlA 

—j^Jl OiH (S — 13) Jdi j (0=ajil! l3gl ‘‘Ladvim-all S^jIjsII o^s ^7“ 13) jS_i 

di_1j3 110 O^ 0 ■' ) g> Jj^^ L5 lc. -Lft'iit'j . ilU3i ^O^- 0 ^! 

_Ic. A -Il£».Jsjj -=Ji I5 a p - U u d ^Ji 3g.:%li J^Ai-a j AddL dll ^4 6 ^J] 

c>5—A pJLLi_uii . TTL ‘Lu^a 4-i. ya ^gj] 4_mi»jl (JtTlA3 1 1 jjlia 

pfLdl! o^H TTL Adojj l _ 5 ^l 74121 Acoj-ill trigger ojlSj J^utl a^. jOSI 

0 ■» A A _i >1 till ojj_A . R 4_a jjliLall _j O < aafsall >j>L 1 ^ ■ lajc ^3 

A _jrialLa 4 iSa .n 60 ^_glit'na < RST6.5 *—i^lail ^^.lc. Qi^i jjli 74121 

. (—i^Lill 15a ^ic. S-Xsk.1 ^ll «Li\till ^ 


4-JLll dsl^iaikjlj 4jt-o _)Axdjai ^oL^all ^gii j_g-^ 



74121 4jaoj-ill 0-® RST6.5 <—^jlc. 4jtlalLj 4_Jaa3 Vi i n Lade. :Vj)l 

13—a . (2~13) J£—2j ^ 1W *>iji Lafl 0034H oljF*^ O^T * 1 0!^ 

256 0 3—-^- ) S^)^!31l O^ Jfi ( rit-y a _)^I311 O- a 4/i k L^i Jj C5^ gk O' 
j J) *'^"i EPROM 1 _ 1 V j x .j j i La Sj^lUl O^ p j^-ll 15 a C) 3~*i ® , - i '- E '5 (FFH) duL 

0) a lil 13S J_aS/1 J& 15] . Jj 5 -iA-a ^ j^ 5\i .a l l Jd-du <=LualiJl £oa1 ^jll (jix*_) 

j _=J o^° J) 3^ jO O^^ 1 J^° Jt*-“ 4 “Oc- EPROM Jl of° 

jig ^-l! g- ijjci J 4;lp l-.).-^-i ti!151 . RAM Jl ^gi 0^^^ c " 0 ~~*.’ 
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Lff 3 jiis Q$ 0034 Aic- ^31 ^>3 4ia <—43c. ^31 

1i_ac». XXXX >0_>3l AikjuLujj tj Ijic. Lj] J& (jijitJl Lj' (J^jjaLlu . RAM Jl 

. 4» -LULail 4 xi.W 0^oU^)J ^jl jixJl 13 a Ate, l. liVi »» 


0034 JMP xxxx 

■» 




ivi<iiri pi ogram ^Uji ji _^a 

LX1 SP,STCK 

‘ STCK lb A a\\ 3 v3-v'i 

MVI AJDH 

; ^^3131 RST6.5 4jt-Lla3l .Li«» ID 

SIM 

; RST6.5 LuVn 

LXI B,0000H 

; C, B o3> >«3I j;^u 

MVI D,3CH 

; 60 3CH 

El ■ ^lajVi jig Ll gc_aLi_)J t _ s A 4-aJalLall .1-111 ujj 

DSPLY: MOV A,B 

OUT 00 

; 00 tJjlS-ill 

MOV A,C 

OUT 01 

; 01 4jI_3' ( _ s L- jl&Ll 

JMP DSPLY 
xxxx: DCR D 

; RAM 4jt3alsLall 4_s.li. 

El 

; tah? 1 ^15 jJi £■■ 3*3 AjtJalLall L n u"i 

RNZ ; 

60 ^ dll.jg JnliL<i]l LalLia 

DI 

* AjOssULq 60 lij A * J^iULjjl jl a\] 

MVI D,3CH 

; S_)x> AhIj 60 ^5_3W D (_L-Mi-all 3;<>*>" 

INC C 

; A^vlJ jl^LaJ .^jljiiil jj 

MOV A,C 

DAA 


MOV C,A 

CPI 60 

• <ij\j 60 JJ ■^^c- cJa 

El 


RNZ ; 

4-ulj 60 (jJ) ci*- ,a j 3 OalLla oJ jC- 

DI 

; 4jjlfj 60 J] JJc- (_L<aj 1 jl 4jjali3l JlLoixl 

MVI C,00 


MVI B,01 

; ( Cy° j) B J> ■ *31 3^- 

El; 

’ (J_i3 AjdatLall -)o-i Ju n 

| RET ; ^li 

4« LliLall ^Ia^iLuAj di3331 ^8— 13^ 3^ *“ 







'cs— ls —^ ^ V 3 * ^UjaSI p Ja. ^a*I : Lutj 

x -^h <_?* cs ^ 1 < 3 ^) <-£ Jd * 12 cs^' cjH'j^' 01 J 00 g)j*>y\ 

c_£—^ u JiP- ‘ c> Wa tgUlj jl j^luiL 

. iSa .kiumil (7-13) 

4—si=Ji (J -a ^cHjlaI! jVs’jui RST6.5 ^^Ic. *LxJaLLa <j-baj <J£ : UlIIj 

3—Jii cSIUa o* Ijsau* durx xxxx o'j^' c^j ^j 0034 jjJJ 

. 4 ja la 1*3 all AjaAi, ^c_aLj^j 

_)!J5—LaJ A -liljjS^a Jsl-3j)J tiltlA Ajtial&all -‘LoAi. ge-oU_^j J IxjI^) 

_11 {Jj-iaJ ^1 JitA*ll 13 a djU plrv a (ji LalUa 4j| Cln^j 4jtla\i<i A maii (J£ £_a Jl^.1 j 

l_kjtj UL) Cj —J=». 4 nlg.iVI A s\->\j ^ jluI ulS? I J^l] gtllx-ail jjli 60 

. (Lutj) j_y3 La£ 4 \ aC^ 

Ia^UC- l.t'iVZt. 60 (_jlJ 4*e.AiJl 0 -aU^)j aIAxII (Jjuaiui Ajtialiali j! £_<a ; Lut.flli 
. So^lj ^jl!5 jiaLu l^Uji ciH'j^' s *'j* ZaA±S\ g^Ujj fjl> 

aIac. Ia^jc. i ^1 j2o ^.a/io as oj% 60 (_£■!] jag 131 ; UujJ.Ll« 

. AjAat £ja AaLwtll IAjIi] q 3 i.^->tl ^glj j^gi! jUil 

JaJ_laaJl ^_lc. <4_xJaULcl! dll_^ul ^Ibtall (JLjSjjujI 44 L 5 S q-UJ (2 13) [_)^d 

Ja_Ali 4_J <_£—^' 13 a <> .WiU <±ip. RST5.5, RST6.5, RST7.5 

U -—£l high >3—=Jj Ls -ij low jiu-a Qa ^-dailll A*_moj o' diljdb RST7.5 

^jl_loaJl c I3 a tjikwix ^.3 liluLa t^U3j S^LSVi a3a ^1*^11 {JjSLjU 

U_ii j_J Vjj WIi, J J] high 1^1 j Uij o' ^ RST5.5, RST6.5 

4Ja_ml~ 4jtiata-all o3a oJ^ g&ll *-*! ! I^JUsj (jt (_}^3 low QSj .^>]1 ^gJj dll_jj 

. o3a o-a c^LjjLh 

TRAP Jbill 2-4-13 


13 A o' is A j 53j! _uJl Jajlr?wll (jo 4jualik o_j±aj _j$A^ TRAP 4*JalLa]| Jai. 

^ Aj 41 jI _mil O-aljSn (ja Aa.1 j ^ hlaul jl ajliiv.1 jl A y\ ^ (jS-aJ V -laiJl 

^.. » u i_=J| 13a oli ^ * -Lkuimi El >abu £li*j ^ <i!13£j DI J SIM 

13 _a ^i£d_ou SaLs. . Ig-iAa. o^aj V 4jiJallall jl Nonmakable interrupt 

q I^I I C-^ l l-iVt l jl jojiq-vM C^La ftQAlaaL 11 A Jt-jallLall diljLaC- ^3 liuLoi LaS JlaiJ! 

J _A 1 ^4 V> 4ll 13_A . SpO-iAll 4oollmali diljlaxll o^a 1^113 jjo jl 

(J—^) J-**-* 6^ u'j ( 3-13 J 2-13) c —da_jx 

^—LL o' cJ—^ j—sjmall (^1 Jj3 13] j ^ll*-all aIAi o' i^lj high 

• l 5' ^ UJ% d>^ 
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INTR lAfl 3-4-13 

L. 4.M _a, . INTR JaiJi _$A 8085 ^JLt-dl <*JalSjdl Jajlxk (j* laA _jA.l 

Ig_j*| j_gi l g jIc- £-1_i3 £jJaj jl lA jllA] (j£jaJ t5"^^ 4*JnlLJl (j* jjlwj 

3jelaUuJI ^lo (jl£ 13] V] l^l a Aa . ji JjSj Vj DI j-aVl djjjJb maskable 

4-J fJ L U ^k JjUiu, . (3—13) ^ ^ El J-Vl c> VUi IF 

l^j jL ^gllll dil j3aA-\3 \ 'a m (_)!>li. (j-a *L|3».jLk _)3ijA (j-a 4 j3] £t1asa Laj glbe-ail 
: jjL cj!»aaj high a=J j INTR JiAll (jL LaAlc. ^ILtxll 


^31_*-al! ^j_aj -j_)j j-oljl (j* _>®i 4-i.iu pljj] ^ S jiaa>Jl 

L_jtjjj 4 i.iSi f,UJj t£ilA j c Ijijua ^*1 IasJj {Ja INTR la5 . 1 1 _jL*1A.Ij 




^gil_Illl ^-aVl .^nl i_iA3j (jli I'jSi o InAll iAA (jl£ 13] ; S__j3a^Jl 

P—1& (jl_£ 13] 1_ AAjC. . 4j*lalLai] Ulia £=133 (jli high lASvl j (jlS 13] Lai j 

(J_a£L)j 4jiialLa]l d-tii-m (jlA El _)-aSf! (jjj^}^ 0 C ' l4^.ij (^jLjjj AjLlalLail 

(jSutUJ Stack 4 ui.^aII ^gj] 0 jilj_JjJl JslAC- CjLjA^aj jXAAlj ^glLiJl J^aVl Alijj 

. 4la ^7^5*. (_£All (jl^all (Jjaii ^glj oAjjxJl (jji 
(j—a 4jtLlA-a (_g\ £-Lai IF 4j«JalLajl ^Ic. (J* 3 >_i ^iLt-adl ^jAi : 4131131 O^jJaaJl 

<J—*-^-i f _J (TRAP la—ill (j—a 5-,t.Ul9*all 13c. La »^iL>ll ^ ^^iNl jjL-ojJl 

VI —*3 j)j LaAlc. INTA laill . low (_£ jLuU 4l«kJ Vl*i INTAlaill 
jl—klj] ^—a j —a j Interrupt Acknowledge ^*lalLll <Jja a§ ^dU-dl U ! L?" 

L n£>j 4JV til]5j 4» LaULaJl 4 ^ 7-s. AjQ.Ti 1 Jual 4 j 1] jiaL m (_g311 jjli^ a!1 AjA^j 

j_g— 3] (j^- aj (j>JjLlcs« 4ajLoJ 4j Irslt |3a (jli (9 13) (JS-m (^3 (jJJ-o jA 

(j-a A^kj^a (jjjLixil »AA . 4»lnlAa.3l £ , lira AiC- oAjA^J l^-La Avlj Lgl 

dlixa. RST n _>«V1 3Jjj (jc. l^io Ai.ij (jl J^l] jliS! j»jjj 4jtiu! ^gj] jioa 
^.jlA Sjjb (5jj3a (j^ ^3U-al3 ^gJaxJ IaA . (jljUll (»3j ^ n 

( _ s Jn3tj] SjjIaII aAA Lij nl INTA ..kvrdl ^^Jc- low “_)LuiVI ^AiTLoU JJs Aj«_i 

. 4±1] _)i33l cjI' jU a/ l l (jl^l*31 RST n ^yh$\ ^JLtjJl 

4-ill (jjjljxSl ^Ljls (j-a RST n ^il*-a3l I j 3 J La Ale- ; 4*j) ^il 5 jlri.ll 

. (illiA (j* 4jiJaliall ^-aAi». JUAjj ]ajj] J^Sl\ 13^j JAsljII (jl^udl (^J] jMj 

_j<aVl (jl <_12U 4j»JnlLJ| AjiAi. ^oL^)J qa <il^JjVI (Jj3 : 4-wt«lil| SjL-v tj 
(JlaiLuiV 13 ^^ J^knjJl 0Jju<aJ3 4jtinlLail lit* li 4jjlg j ^k RET El 

(_g-L-aVI ^aL)^)jil ^gi 4_La cS^]) 4Jl^a ^^1] 4 j^^C. Aic (_$1 dlLtlalLoJl 

. 4_Mi3fLall ^g3] lg» . 3 A ^t-aL^jlj JiljlO CliLjiv^a AbjJ-uij <3J w >k > (jc. 
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? INTR 4jJaU^ 

INTA JaAll (Jx^-1 j*l ^X-} gdbt-dl jlfl 3 juI jll Sj3aA.ll ^ lijAl La£ 
RST n I jA jjj? I 11 a j diLLnil jLuia j^lc. j/s _>4 Se-lji jl lylil 

. A jll j &sli Vum (_£ll} (jljixll ^aljl 6 jIajo jlVi S.i^.lj *JlyLj j^s jjAlL £_gU| 

(J-^ t_A=».U J axJl jljlullj RST n J-aSn dj/La. Qjjj (9“13) ci^juj 

u -a n D5 jD4j D3 cjtldl Ji Jjjl=J1 I 1a <> JlAOU 

^—ic- RST n I Sjiw JLi.j'y *U>.JjLs SjjU jau (l0~13) cJ^dS . ‘UL*. <_K 
j-a LujLuiI SjjIaII $1a ^1 INTA JaAll jji cjULull jLaus 

^ g — 3 c . (_gj)Aj>*i (_s^l_9 ^3!La 74244 4-ajjjui3l j£j3j (jIslLJ! 4jl£51j ciAjIjj ^1 

^.iUDl INTA JaAJlj c!IjIjIja 11 alA 3au»\*i JaA (Ja-ojj , jaI| | 1a £ya dlLjl jj ^jLaj 


(Jj-ajj . (JjljLuli jLuia t _gdc £T jA l-U-ajJj 03 Lha31 


^cjil—i* ^-1c- (Jj^ajia D5, D4, D3 -lajlaA Ijic. La high .9=4 jib (JaHI 

^—9 La£ RST n j-oSM £-« c_i j3JLla 3! n ^sjlJ AjuilAJ) S^iuiil ^V»»*< tj-s .\ Li.>»1 



,}Sj alA j^UJ (10 13) cJSjS . ^9“13) (Jfxjua ^^9 jAiall (JjA^Jl 

. RST 5 _>oVl SE*3J| ^LLJ) # 1a 


RST n >*Vl 

D7D6 

D5D4D3 

D2D1D0 

j-Sn SjLs 


RST 0 

1 

1 

0 

0 

0 

1 

1 

1 

C7 

0000 

RST 1 

1 

1 

0 

0 

1 

1 

1 

1 

CF 

0008 

RST 2 

1 

1 

0 

1 

0 

1 

1 

1 

D7 

0010 

RST 3 

1 

1 

0 

l 

1 

1 

1 

1 

DF 

0018 

RST 4 

1 

1 

1 

0 

0 

1 

I 

1 

E7 

0020 

RST 5 

1 

1 

1 

0 

1 

1 

1 

1 

EF 

0028 

RST 6 

1 

1 

1 

1 

0 

1 

1 

1 

F7 

0030 

RST 7 

1 

1 

1 

1 

1 

1 

1 

1 

FF 

0038 


jiill jjjLic.j RST n j-oVl (9 — 13) (J£a3 


j» J Jl Ajj A _j)jJ LaLaJ ^10 — 13) {j£-W ejjl.i3l (jl JiAV 

_3 AJLta Vi-nA INTA JaAJi ^aAILaiIj LgJ jljic _jjfl ><»*> diLiLac. { jc. jiliijuui'in 

(jj_ Sj La..Vif=. jaii ^LUaII jLjojo IglA^ ^-jJalLu) aIa jjl 1 

. ^Ui INTA -kiJl 

^ < 

L>-C. jl a j j j-iJallj ^aLjJ! J^Li. jj! fl . ViVn RST n j] 

£-*U jJl jISla jji j^9. 4Jli 4 till j LiA ^jLluil jLuus 4JLA^I ^ ji= 
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n ajll £ « —aljld! gJl^aJl j Vsnu RST n 4ili 

4 *»•» V»i£t -1 gjla^all q \£> _j3 LoS LaUu fc^SUib 4j>a.4_xJLaULi]| gt-aU^J 4 5 luu_j 

3 ~v (jj j^jja Q -& 4 » bllLa j^jsjju &4Aj INTR Jaii! (y ^ jlill £y 

_s^cJl ^jJalLsJ 3iH*~ali o LLj^jj] aS (jj&j (illju . software interrupt 

. 8085 



Z80 jdU4l Alalia 5-13 

NMI laaJI 1-5~13 

^ -3j i_S^)ia3l NMI -iakll L cJt,j Z80 4_*JaULai jjLujjLui] (jLiaa. t^iLiA 

^4-llj NMI Jaiii 4 auu1Lj .16 (— ( _ g ic. 1NT JaiJl j 4_^_ijblll ^3 ]7 

<jj—% \ -«bic. JUi 4ils Nonmaskable Interrupt 4 jj>->* j^p. 4jdalLj (J _i*j 

,j— s£j 4- *k l<u H (jr^ <•■■ . - u>i 1 jia-a ^JLi Ji ^ V j low 
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(_i 


iia ^llx-all (J -> >-u-l <^£1 j S i. M l Aai-ljll (j>i l_S jlall |AA J^ic. AgoJl .laugJ <jl 
- JJJ LaAuo . i_ijlal) lAgJ 3_*g-all 3ilaJl is A> ^Jajlgi! ^iL=Jl q\ (jl t 4jt_lalLi]l 

I jjS ^»jSj 'Vlai (jt£ |jji NMI ^JiF»ULall Jai. jaTun-i 4j\i j*l (j] Aoili (ja ^cHjlaII 

: Jfj\ J^u 

a A jJtli (ja ( j£ a\\ 4.i»a£ . al l ^3 ^p-aLi jjl! a 1 Ac CaLs jii_« £3Aj ^pllx^&il ^jiLi * 1 

4-SLs 4_*-LlLall <__llia JjS ^^juiLluVI 0 *ljjjll ^ 4JL* <jAli <jl£-all (_>uij ^glj 

• subroutines ^je-jill g-«l.jjll <_£U ^ 

3 -aiJalLaJLj ^c-ajau V j Z80 ^llx-all (^i 4jtlaUL<il! -Jlc IFF 1 t—sIlLSli .2 

0*jj — *11 SaIc jy~*Ujjll . aaJ j ^jLuu Iaa (jt£ IaI VJ 

(jl £ 1a] g-ol 3 jill •—SjJ - 5a c . 1 H .1-S , [ _ s lc 1 jii-ta jl AcJ j La] 4JL>lal) |AA £jJajJ 

(j-J ji-u ^jib gcll*^all (jls tAlUllj ( 'll ^1 INT -la£Ji ^glo (j.* AjtlalLallj g-cinLUn 

^gjojLuoVl 0*13^1 ^gj] £^.jj LaAic 4.3] ^gla. IFF2 j=J i-jys ^gi (—CilSll lAA 3_*_3 
^1J IFF2 <-SX3\ c> IFF1 4£Lall *Ju^Vt ^Sll ^UL&al! 3L*Ai. a*j 

3, „ *j5 j-a j iat A jj ) 4_jV 4.j nl 4_iL*jtl| a A g _i ^jL . 4j>tIalLall (JjS <L&j 13 dul£ 

. (jjiui La£ IFF 1 i—DUill 

j^glc (ja A jJa lita (jl L-V^Tfc!j jl £_La3 (AllAjj 1 j<U^a (jjluiA IFF1 C_X)Ia 11 £jJajj .3 
4—xFaliLall jjlc 4jjjl j! j NMI 4.»InlLa]| 4 _uiaS? 4 ,-^-C*n ylall j tillAj INT 1 — 0 j Jai l 

cllVl-^ (_£—2 V] <-JSj loll I.A-A ^gic (j* 4 » 3r> la^a]U gr. *>in V 4J\i tdljilj INT 

&A A 3 «Ajk ^ 3 ^ciUt*ll lAjj J A j.% ai 4jlA tillAlj IsjLjj U j£j Lo£ p^j jl jiall 

. j£.I c_sjia (_gl ^yi. (j j£.l 4jtlalLa (jl ^Lali 4jli 4jtF»lL<JS 

1a -jj jl cF 3 sj£lAll (^i 0066H (jljj*ll ^llj^all jiij .4 

■ NMI <— i jlall 4jtlaULaii «LaA~k ^-o\jjj a Ale (jja 

,j-a SAj-C. (_gj*J <_S^ij RTI _>oVlj AjtialLail 4-aA£ ^jaljjJ (jlj AjV -5 

£-L*.Jj—ujU ^11—*-oll fj —sj a j—ill <_^lc (jAl! j Return from Interrupt ^JtlalLa 

(jl£-all (juillj j^gjtaLuiVl 0-alijjll ^gJj 4 utA£<a3l j>i ^LijJ! AI AC- dllj jjra-o 

j _o IFF1 41^1_all CaI _jjl-k a ^l^vjluilj L*£ t 4-> Ma^ll aAic caxj (jill 

. \jj jSj 4 ■» jaULall (Jj3 4211^ ^glj p^g_uj (J£ Aj*J cAUaj IFF2 4A^all 
^—a 4 j\$ oi l 4 j!X % kti-all (j^s (jl 4 /ija t j<a jli-Lu j 4j.F)lLaJl 4 _*a£ gjjlijJ *6 

4— j{Aj ^- 9 4-jl«a£a11 ^gll -y mi- all aAA ^uS ^iA 4a1 jTu t i d * (jli ^gjjjLuiV 1 0-aU jJl 

^t>ajj_*11 ^ -lc 4 ajI^J (j jiki 6 Jjj jL«l 4jtJalLJl 4 -*a£. 0 ^aUjJ 

. < ''<4 -s. .nail 4 i\£ (jj j£jj jL ^ ^cJt*-*il (jV (iilAj 
^aUIjjl! ^11 oAjjtll j ^aAiJl (> pl^l A3c ^ Vlxi NMI JmJ» Ju IaI - 7 

t _13 < i jp ji j 'c. 4i\^i. ^ Fil l i aAA j (j ji.1 4jtlal±* 1 . \ l11 ^ 111 iA.ll A (jli ( _g-ujL»jj'5f 1 

0^al j jj j * pig_HiVl A*J NMI -laill (^Ic- (j^ 4jtialLall (_lila 4lt j] (jls iAUaI 
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. a jl—iici _3 lA3£.Li <_j1 4_iic. j ^.iLLuiaII JjjLc. ^jfcj ^-ii-ll 

“13^ J< tfi ^3 4JLu.aJ\£i - -isEj 4ak.lj — 4_wajj f hV'u»l iilI31 (3jia3l t 

Vj ^ iajlfr ll S^«vU jjaLjii. JaiJl (jli U^)£3 1 1& Ajfy c*113j AjtJalLJf < \\)->\ ^11 

a3_ A (J__JLa ^l^iklLujl ^jli iill31 c _^£juaJl AJLi. ^ 1c. 4iLm«o j] Jnr>ll ptiLl qa aJjli 

E)t_£ 131 MjeJLaULdl C_.lUa (J-s jj (_5^i.l ^)j|<aLkial t jO ^^JLuiaII ^gJJuLui 4_i_ojjll 



, 4lUill 4iUJl 


M.aJnliLall i—.il ia 431^)^ V 4jJajill *3 a (JlLa ^ '^"''" l (l 1 13^ £_J£>jj 

\g*' a _be_j 


INT laaJI 2-5-13 

_lc. 4xJal£all . ZBO gdlx-all 16 (-jjJall ^gie. INT 4-xJatiall JbiL 

J-*_ 2 l_j Disable Interrupt ^ DI j-aVI ^ UVu uE Ig u a ^. JaiJl 13 a 

13_ A t _ s _lc. AjJalLo (j;i JjiS E^w bf i^U3j i IjL^a ^jLuiJ 1FF1 4_xlalLill ^lc- 

Enable ^_ i*j (_g31ij El _y^\ ^l^LiuiLi *Lulij s^-a a mJ-aULJl Ti j>avi E)^-* 3 * •^ a ^l 

A _itJalLa j_§l E)l^ tdl3jj |jck.lj t$j ibunj IFF1 4jti»liiill ^lo <Jxa_s cbijr^. Interrupt 

Ej^SuI LaJuc. bH-xS INT 3aiJ| . 1 g'b-’i-it j ^Jlxall f j&ij INT JaiJl ^glo 
EjI -lj (JJaj ji NrJl 13 a ^glc. e^ 4jtJa\iw<j! cJjjj ^^£1 low !pi»^a 

(_jja_-llj _j_L^a j'L.i^VlJ ^1x3 D-J% jl .laiii \ 1 laaJl 13 a E)1 <_ 4 AxJalicJl (JiSli 

Ja-iJl (Jjilxill Jj^la fc^lliA . NMI AxElLxll 4lla. ^ Ijulp E»£ 4il=»Jb 

O —<» ij\ jl— jj£] jl E^°dJ 2 1 0 ^yAj INT 

E)—« dl—13j IM2, IM1, IMO t filial! ^IjS/l o* (J^il 

o^l—c.J jl 4Ei«—Jjj ^_ jIaj oic Z80 ^!lx<all E)1 3aa>.3f • j^gjjjL-uVl (J£».1 j 

. 0 <L^>]all ^ RESET ^ 4x jJaj 


A _ xJatLa A _i_jJa EaLoIi {JjLall 4 o i jb’i i 0 3 a ’ INT E£3l ^aljLjll 0 

LiAic. 4J1 ^nv (J _Uiaq~i lE l^akjj3 INTR JaiJl E>a 8085 ^Ilxioll 

— II j —aL 4Jll ^16 t—i_)JaJ INT 3x£il 4xIatLs l-.iIE Z80 ^Ilxnil) (Jj£jjiu 
i.. i JE .'i — if- ^lUtioil Sj£131l E;;,j' ' r '- 4ajL<3 Eh 
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(9 13) {JS-ki ^^3 LA JU-l -^ l ) ( 3 fjaj 4_uL<uIS &3 a . 4 x KljLaJI 

(JiSa ujj La-lic- . (4 - 4~ 1 3 3 ~4~ 1 3 fipIjSj i-s-i\\ ii!333) o^S^ai] 

4-ii <_g1 0- 4i_^Ia]l Lo3iCj I NT iaAJl ^glc- 4-xJalL« t-'\3-i Z80 ^JLujJI 

•.^illlil Clil jJa.rv.ti .XijLjSj jajjLs j^Lx-all j_j\3 IMO — ya)!\ Xiijj jjim 

l _g\ —* ,_£_pJ ci> l» K ULo c_.^^»3 IFF 1 A».FilLoll ^lo yAx^ih ^31*^31 ^kj>iu .1 

. I NT JaiJl ^g-ic. t - 7 a 3 -3 n' . i 

3—=J ^ i ^alUi 4JL*. ^ M1 j IORQ ^-SU-ai! ^jiLi .2 

(jl3—A l^-i3 ^cjj^aj ^glill S. Vrv ^31 4Jl^Jl j i loW 1 ^.iTvA.l! ^jj3A y*a 

4jb^la3Lj INT iai»Jl jgic. AjiJaliail *Ubi. ,gA Cj 3^3| (jnQj ^3 3 L»-a \ yL^a JjUrt.-fill 
_jl^—a>. oe. 1^)3 ( . l33a elisc-a IORQ JaAjI ^jl . (jVI lA31U-au Jp»J jgjllj 0 

j )\—lajjj —3 4ihJI o3a ^3 ^jjSojuj aS)I .1j~i 11 13a JajjuljSj ^JIk^uSI ^j^jj JUk^l 
■UliMI .3a ^11 Lai j . 8085 gJU-dl 4JU Lb^ Ud RST n _>*Vl Sc-lji 

o3—A 1-liSL^. ^ 3 ^HjlaII j! r li. j-y j 1 jpol ^i S^aCa oc. 1^3 AiC. JaSS VLl 3 (jjSLj 

I—iJajj j —a <jjfLs — 03 cJlaL-d 4 _)I^jj L>° RST n j-Vl i^ii cjl3Jb 

. ^1*3 IORQ -3aiJ l 1 ^j3 y tf \\JUI 4 3a^Ul (_pulj (gS VL*3 

Ij-SjL-a IORQ j Ml Oj3a43 l (j! ojAlla (JjtlLuu jji ^ 5 . 5 » nai l glo .3 

RST n y —a^H ->3i ' ^;3r - (Jak-iJ (Jli.3l 4_sl (Jaji 57il Ja's*3 4JL^Jl *3 a ^^3 Lst^a 

A _. 4all 4^jLail]i L>° c^i ^-3 Li_xJ3 . v\-vj j 

g r l L a r . aj ' j Z80 ^JI*-a3I iSj^ . (1 2 1 3) <j£ai3 (gi 4 ^ -L >1 pa 

gcJl_*_<JI A -Slai. ^gi Lbi j La£ (Tn-'b 4 j1 o5a Jaijjaj Ja33 ^A 8085 

. (10-13) (J^S ^ La^ 4jjall 6 3 a J> b-nl INTA -LdJl f .^-uxn 8085 
_31 (j^>^_RST n (JLioVl a_j!*4 


. 4_i3j _)^3l 

. 4_uiJl^a3l ^^3 gcjslj^pll ji-lC- CliLi j~~v>b jh .5 

>i J—3 (_$3 _3) ^jl ^laJl pLL 4jtJali<i3] 4_*Jlik 0koL3^J jgJi ^tllx-all -6 

. 4 o 

^jl_ £^lj 1 (jjxSi ^gi! ^c-I\_st_>oJi ^jjb._jj 4jtIalLcjil 4_aAi. ^a\j^)j ,^Vi~( ^ya pLgaj^?l Jbo .7 

J)_a ^_ajla a_ya ^aU_)all ji^c. CliLjata.^ <—Aa. (ja_>3a ^jc- ( _ t> 3 >. ^i Vl g-aljjall ^ 

. 4 b.i.-A J l 

3_aLoj 4ajj2 l^jj lli^k 4 l-> w.ii ^i^iall oiiA Z INT iaidl 1 

J_Aj 3a_33 13_=w!j l3ljjc. tilliA J ‘•Lua. NMI 3 -i.A, 31 (_g-3c. (Jpo 4j*JalLLSl 4i_)3=> 

(j-<s JuV 4Jl 3A=kV • 4aj_)la3! 4jtialLa]l ^JLs. ^^3 4a3] ^lill 0038H cj3^i*il 
<5iJalLa31 ^blc- ^ji LaS i ^gjaiUaVl 0-aLj^)a33 ^ AjtialLJl t . — l . U a cJji IM1 ^poSfl biaSJJ 

( _ s _i=k .J ^ _Ldl liA -kjuinl Luiaa! El _>aSf! iuilj ^»a 4j! t -^J (jj^ U^J 
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£-_S.1J ^cil » all _Su I- iJojI oAig_j ^jt^aLLeJl JuC- . 4_*JaliLa]| (J^aS jjSLaJ 

Jljl J) joia!| ^aL £-3>} 0-*__}4 aS| ^^ic-j Ajji»iSua3l ,jjj *Al.A£i CLiljjha_>a 

. dElj ^^jib V ^JLaijoIl <jl <f*\ Axlaliai! 4-a^i. ^c-aljjj <j|.}j 

u5 __lc- pi_b ^ijjJail a 3 a ^ ^cibt-Jl : INT JaAJl jj^lxlll 2 4JLijiaJl 

; 4jJIa 31 t ‘‘<1 i <*Jalia t_lUal Mil AumI ,Yic.j t IM2 _^q 3A1 a-liiS 
(jLa 4_x_LilLa ^1 gSal IFF 1 ‘LxJalLall ^lo ^L-a ,1 

. -UjUJI 



J - ^ (3*^J IORQ J Ml 0 <aj_^ixll (JLa . 2 

,jl 0 A - A -iLx -a Lba.JJJ4 La (JlLa ^^le. . I^Lppj (J J jLjiJ Lag ixi 

(Jl—=o] A —j1 jj ^—lc- (j -a dAjLull jlui* A b t a ojLj j (jLkJiy u*113 <JiijiU 

. (l2~13) (J^-uj 4-=kjJajjell£ 

• U—i^3?“ U * UJ l^A j Ijj 16 (j-a (jljic- ^ILlaI) ^»_j4j .3 

( _ ? lc Jj^ l^Spt j& tluu ^gUll a_ ( >Lul3l _jA A7 J] AO _jAj ^jl ^isJl jo. JjSm 
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A15 AS (j-4 ^ j 2 SjJaiJI ^ L «£. {JlAb^l ^jIjj 

.C. jLjL 8 (j-a jjjSjij I (J^uiaII dAjjl^o 

Sj>i__=kj<Jl tluUll bjikj^a (j^fLi AlLaJl a4A AatlaULall A>j,3A 

• W^ C5^' 

AjtlaULoJl A^oJui. Jliiil gcJbt-all Aj 1| _j£<L> jil^iJtJl Ah_yt^a .4 


_uU 4 uiA^bll ^alj^lll Al Ac dlt-ijJ~v,ft £<b AxJ £iia]tj cLIEj i-j\LlA 
£col-j^J (J-a ^U - ^i S?I g-oUjJl [jlS-31 (_)jaij ^gjj 5b^*J| 


« Ajtiali&S] 


_A I (3?-u^ail dsLjjSa^ <j) {J^blU iil]j ^j! .5 

_jjo , 45H A-j 'A'J (JlA^l AjI^jj Spl^a Ajoj c 10H 

ilia A-AjJ'~~* a 13^3 CjlAill aAA C_iA Ajjj 1045H ^Jl*-all 

_iSj l^jljjia-o 1046H <—ulJl <_gl LgJ a31jJ( cbbl! c_iaaj OOH 

4 .o AA ^aU_)4 (jl^lc. ^llse-all <_S-3 (j-LsAill (jiilA dllJjlii-a ^ya . E1H ^-La 

. Jliall lAA El OOH OJ^i j_£ASI Ajt AlLall 
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. -LaJ: 


Jjj ^^Ic. l^ j)u ». o < a TNT JaiJl •AjV Ails Lulj Lo£ 


j_Is A_ilc. ^cJLxaJ! (jl (JiS . 1^.1 ^il tjj AJls VI j yclLt^ail AJajai! 

j —Lla= ,_g^^ic. Vi-*5 (J 3 ^J i^iil ^ 5 ^il TNT JaiJl ,jV liilij AlLaii. 

( Til l ( _ 5 _Ic. AjtialS^aii c_illa (Jliol > j.«io>*Luu AJls liilsl . ‘laLs* ^\ ^Ic. (jjai 5 

c_i^A_ail liiA (JlLo . ^13—13) ^ 0^° _$a Lo£, jjo INT 

p ^ <U ^jl ^kjLluu AjUaliLall t--.'lTi Juc- ^glo A S >«aj INT AjtlaULall (_]=x. 1 a ^S 

j_K ■« . A_aAaJl g^oLi^j A_slgJ -lie. (Aj iaULall i-_iila) ^iu-tajl 15 a A_il_jlj ^JLsJLui^oll 

ic. A^a^l*-a £±i t-U-y jjLuiTl 1 -lgJ A^jjLs S^)jI .1 ^j-uj (l3~13) 


ijr 


INT la—=J| Aalj ( _ s la*2 lA^Liul A vjVi !>LLa FFH 

A _a-li ^qU^j AjlgJ OUT FFH _yhl\ -lii-ij Aii ,_gi . AjtlalLoii ^Jjjj 

* INT <_ S_)Jall ^..ic. AjtlaULal! 1 —llla Jl^Lua A ■» j-alLajl 


(J—Jjl-a—J 6“13 


S e3^=yV! (_jIjjS?I (_3_)iaj Jj. jt-oiLoil yA La . 1 

? AjtjbliailJ S^_a.VI A-o-liJ i_jl jjjSH ^SJ^>ia jj-U jA La .2 

? AjtlaLs-ail tg_i3 ^gji! djlAAiialill .3 

? A * Li liLa ^>-aV AJLl.a~Lul (Jla. isjlc. ^iLea IllLa .4 

? l^-dc. ^ya 4Ii*JaULa ^jSLaJ j^g^ll 8085 ^slbi-ali A » LilLail JoJ-lC- .5 
? 4 a1c ^_ya n\ (j-iil Z80 a ]| (_^^i AjtialLail JO jjo'v J^C. ^£t .6 

? Z80 ^iU^il ^ IjLa 4 8085 ^iU^il J> TRAP .7 

t A—xJalSLa]! ^aJLk ^ Sjlc. jjLaA^ILuu 8085 ^iLt-ail El J DI 

? L ag di l- A i k - lm l (^<s j_p3^*J| La 
RST7.5, —ic. ^Ualiail RIM J SIM ui>^! JJ* c^ 51 ’ 9 


? RST6.5, RST5.5, 

£tii-*oail c5^= L '^l JajiiiJlj INTR - ia-yi i ^Ic. AjtialLiil (jAj ^A La . 1 0 

? Z80 ^iU-ail j 8085 

A —Ha* —a 8085 £til-*-*ii AjUalsUil ‘LaJ=». ^aU_jj (jlS^j ju>\=»‘i AjajS • 1 1 

? INTR ia=Jl Aatlallail 

? Z80 J 8085 ^iu^il J RST n >®V1 S >$ JLkJij ^LS C ^1 .12 

o-A —a ^g-i*j 13Lo 5 IM2 j IM1 j IM0 t Z80 _>al jl ^ ,13 

'a —*ialLJ 5—iOLiil c3j^I 0^ UJ^ ^ 8085 ^il*-ail ^ jjJii IgJ <Jaj _^al J$\ 

? 8085 0il*Aiil ^ lA^paUj La J INT j~>-yll Z80 ^ilnAiil 
? (12-13) J (10-13) o^sil .14 
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k.) _a A _3^0 a_jl j^H j^a]! ^>fA^iuij l_aj).lj-i.fi , 1 5 

)\ 7 segment , £3=»S 7 tlili ^Je- ja31 &S& jl^JaJj 

pl-likJ_uib 6J_aj UjljJ^n (j^ia f^aj LaJuilLaija S^a < 2 ^alj^)J <-_n£l j ^Uajlt 1 jlA 
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Intel 8086/8088 




4-aAa 1—14 


A-JLajj intel 8086 gJltL-^' ,iA ^ 
t- ^-v in L I ^ La^jljjpa-is j_jii^iLui <. r ua (Jik!^ll dllij int6l8088 0^l-*-ali 

^• j t a J_la {_)£ 2 Qjl~» J A*JJ-u! O^jiaj ^<llm dn'Si 0^)LiJl (_j -°jj dll.il.AxJi j 

<il_Sjj <-' ; 16 (Jl dlli dlLaJl*-all t j^JL*jali (JJ^A (jj • La£j| _>L»1 


^ H I 2 m /v\ *H diL-mlsJl Jjl (JA (jl£ <_£.il1 IBM (-JbuiLaJl jjS Lafral. 1?vi .» u V 

. dlL »»i-vl\ (jja.W-i-ui-ali (J£ d. n . k idlbLji (Jjjjili j_y3 ds_}^ia 

^1)_*-Jlj MC68000 g41—*-*11 Ldul diLJUmll (j>» Ja=JI 15a Cy^ 0-* 

J _A ^-|1 lAI ■ -'V1 j_g_2 tlw lA_)3jlj Lc; jjJu tAj5£1 (jl£ LciS Z8000 

, La Aiuil jb av^i j intel8086 0JLi^al1 

t Cu 16 1_Ajl^La diLlu (JaUuj UuIj La£ L » $ . U J£ 8086/8088 (Ja^JLiaII 

(_J-aL_xjll 4ib& ^Aj H» Li ^jJ-AA ^j-U SOulxjj AjjoiLL <—sI)Cas A la i U dlLlA £j-3_9 

A _j aIAIa jji dULnll 8086 gcJL*jall q 1 . diLLul! caa 0 x» 

^-lLa—uu du 16 djI^La (diLlu jLuua A] AjI (j; i t Cjj 16 tg-il (_}*iLjj] (^Ic. 

0-ul_Lall 2 -> jlj S^)SIaS1j Ajuslmll (JlLa Aja^jLaJl S36^Sn tjL^2ll AJJ)Lk 

oA _=dj o^ya AjjiLui3l J^SI du 16 (j)A A_a^jlx_a I/liLa (Jju)_)a3 ( diA 16 (_}*iLjjI LS^“ 

(JUl_*2 j 8086 i 0^1 *-*]! 15a . (JLi.jJ AjI^jj <_jl du 16 AjojIx^q (JaSIlua^ 

dM^_ -uijg]| * -Xo2k -ij Uli.lA dlULull J2S2 du2». Aii^lall (juila Ldul 

di _J 16 6^)1aL« d-lljLu ^Luu ^Ic. d lii/illJ L_jduUkil Sia.j jS <\l l^daxJ 

2—Alitloll d!>Ls\_ *2l) 8086 LaUu AJli 8088 Lai . Ldaul 


jj— Ca c_s -Siij LajAj t du 16 a_)lALa CuLIaj jUjuj ^^Ic- Aim diLLuill Jib 

(jj — iL a! (ji.^Lkll dlLLul! jLjj-a jj] dnrv AAa.jLkl! diXaL*2il 8086 ft^Alau 

0_>^-^Vl 0-a -Li—33 dl-J 8 djLLj (JaSlwiU jl cL«JJ ‘ -L»33 du 8 

(_$JJ-<JJ Ia£ (jAJ SjL£kjJl c_a!)l=j| 4_laij Ls & Lj£i Ldi oAAj t 2_i^k.jldJl 

(j—* I—ajta (_l*l —*jj AiL Lj£ju 8086 ^JLt^Jl 6 tjl b£l*j j . Axu LauS 
I—jAjli 8088 0il*-all ^gk jA-i-Sn 8 ^3^1 LaJUj t du 16 djLjLu jLjus cJliLk 
. A__U»-jliJl Sj^-=Jtf! 0-a Ja32 du 8 djLLu jLai-a JXi ^ J^Uull (jL 

ft_)A——lu L] 8088 ^i l» < nl\ ^gC'lbll ^jA La * ^Aj La pg a (jljjjji LlLu i j 

^Lck.(_L»L-u Lliux (J^_iml d£LlLj t 2 > »> i j v ,l a a\L ^»\S bl 8086 

ds —j 16 dl—^Jl*_all jjl Ls & (iili t _glo 2uL^.yij ? du 16 diLLj jlwta (JliLi. 
dsL—uul^Jl 0 - ia du 8 diL=Jl*^ail (_L^a dil^.j diLuLull c ii/ilii' ^ i**ijj 1 a. 

—mil ^—5 dij—mail Ji—3 di—j 8 CjbJL^ll dul£ (jl d*jj dlLLuklll ^ •. -. ^ 
I—ft-® I-dul di l s jiln'il l 0ys ju£ll (jij diluaiLJl O-® ^ duo.i A~n.il ^ 
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j.S>2i jl -3 xj S3ilil! <ai3c diawu-al ^du 8 ) 4-<u3iill Sjg- 2 ».Vt ®3A (j£ jl (..luu 
_3 JJ_£i!i!! jl£» tSilii . ^du 16) S3 j 3=J| dll ■sllx-altl 3a.Vl j^slglm all (J£ 

jl £a t 8086 ^I IxaI I (JlSuVl 4-$LoC ( ^ s & S j LuiaJ l -y, j* Jiij JaUaij ^e3lx*a 

dl j 1 6i}\ dll jJ a-oj S3LiLd>U du 16 (JjAuiI ^-lc LlL~». 13 geilx-a j)A (JaJSI 

■3 vy jlaJl SjgjyS?! £-a 'Lg^.l^dl AuIaC i jjg - unl du 8 (_>uLu)l ^Ic- Ljyjti. {JjjIxjj j 

dl j 8 dlLaJl*-<s3l (J^alxlu dulfi dll Su Will j dll y .»\^ll ^3 Ivdeal S3^=». 

dll ji *iS !j < 8088 gciWall 3 A .WUIjll gillx-oli fcdli jl£la 4 AaS^aya AilSj (jiitlj 

dl_ j 8 dlLsJtx^ll dll j~v <n jj (Jjjpdj ^»j 2 j ^gjll ^oal j 2 t j-a j-ufUl Idajl diSi3A 

d3_A Ac-Lu^a 3l_xj V (J^s3j| ^la. j-aSii du 16 dlLyJLxjJl C^.lmlu S_j^j-sa ^gjj 

. dAa* j-a djU=i-o^ill 


8086/8088 Lf te> *UlkU Sj& 2" 14 


^ * flail * n ^gl jl dl- j 8 djt-yJ\x~<Jl 0jl juil Lu-ui 1_}3 3icj (Ja3 qjh Li/dc La£ 

S3_=xj L-iitau dil3l3x]lj di^y j^a <Lc4-il ^glc 4ullj jJad3l j£-<u Ajlg-^1 

(J__jiC- S jiJ5 Lai t fltilxja3i t j5 A-iLkl^ll diU j^<oll pAi IgJl if.u-v (jlaLallj 
J ,..<ftljS?l dll jid ^jlda.-y.j lALLaj-uj (jfr-U-H La£) ( _gg3 t flc3lx.<o (_g1 { flcJlj-all 

3_ul!i S j£lll jl j^\ . ^jaU^jJl ^gil 4u 41-ym^ll fl-jlulll ^jalu lA3.iiT)j S^^SLIaM ^j-a 

i_lL_uoJl S3_dDta>-uixll _)-)i23 dlAiv diUj^ajl ^2 LijIj 

64 ^ -!) du 32 J\ du 16 J] du 8 o* £^\j 

IaS (JJru (Jjaxll Sj^a *0i^uJi 3l3J43 tg . m 1 ^ ^AU-gaj] l 

j 8085 j 8008 dilsJbtjJl ^ d!) Ls >- nu >ll jjb j (jjjj (l~14) lJ^ * 

8 lg_Ls (J_£ dOL^JuL/<s 6 (jl^ di^A m.^1 33c- {jl (JfLoiii 13A f^yi . 8086 

(j a 33x3i (jiiij (_g j1?kja 8085 giLx^i Lalj 8008 ^llx-J! ^ t—i^du du 

dil—jLaxi! (jia _ xj (g _3 £j _ ^aJ dj^)L^ _ uuJll £>3A (jl ^A 3j3=>Jl O^J dl^ A .j m ^ l l 


8 j A L&Si (jSij UuLu) UjIj LftS du 16 dO La i . j lg^i.lj3jl 

A_aIx 31 dl!)la_uL*]! £ya 33xll (Jjiii Ldaul ^jiaj Ajli 8086 gjlx-*il Ulj t du 

i t**' j 8 di_t 16 1 **^ 1 ■'-"5 Lg - al3^jjjal c.uuLlil liLila Iaj\-«juj 1 diil . uv l 

4^-3 BL jl du 16 ci=- JJLA £t dal,^‘nill 4iLa. j^S BX A-ojjiI ^cuual B {ja^juudl 
<_ii_ L-dill ^l3aJi.ml BH J du 8 Aus cJjVl <—iuoii! ^>l 3ao*» l -OLa. 

_A J 4_alxJ) dl^l -^k iii-eJl j^gSll (^3c ^3)1-^! i du 8 (J > “’ - o^ ^glcVl 

jj_S-<ua Jjiij <a1c i^aua ( 2 jl 1-dul 3 j3^J| . c, D dl! ^ 7 » wi - ftl l 

3i=k3iU . (AL, AH) du 8 f-gda c]^ Oik*** ji (•^^■) L “4 16 

y ■ dl_iilil 8008 gs-lljt-all (Ji^l3j S3jik_j-a dlil£ Stack < » >i 35^H (jl Ldajl 
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(J~> ti.fl.il dll_lg_}3 J&« (Jjl jl t g~i . a4 ^gJj jLuU a^)£l5Ii ^ya 

0-<sl_i^>Jl -iluc. Lai . 8086 j 8085 diLaJU-ail ^k tilI5j jl SP 

8086 j 8085 di\—»JLuJl ^ tu 16 £^»ij 8008 glLuJl ^ 8 q\<a PC 
p m V I JijjS J}_)2 tdllAj 8086 IP jjiIj^I <>aju)l jypiualj 

M_iLa. ^^3 ^^3 JiSUHl ^j^a p£i_)3lj "^aljVl ^jjjj-a''_5 "gi-aU^llI .Slue" 

gj)_x^aii ^JLs». ^gJJ Lalj dijL 64 tAjl^S-a o^}Ssl5 £_/s (J^Loj *Ul5 8085 gJLusJl 

—Aj A — 0^3 *_)—^ jJ^-i. 3 ^® dublAA* 1 l&jlaLa S^>£15 £-a c3-®Ltjj <ilis 8086 

(j_l__j»bjl JacOL . Jill pL5 (jj 6& U*J l g -^-^) di».] ^Sll e_)Sl51l ®3^ 

^g—9 aJlji»,3>a (j& pi dOUtajus ^glc- (_g j*i rt J 8086 ^cJIx-aII <ji (l"~14) (J£di 


J 16 d£U^ l$Kj BP, SI, DI, CS, DS, SS, ES dO^JI ^ j AiuL* 

al p^lc-Vl (J^-uui 3I LkJaul i . gJJS Jutj lg_Ls (JS Ai.jlaj (_g-lc- <—ijxjjun 

p^ C-^l (j-a jx -j£l! tilliA (jjfxuji 4jli £gjjj U-® duLaii <j-a ^ JU Ida-ll dll 16 

dll-la^CCaJl 3—• J-aljS/l (j-a JjSI AAC-j 4-^a^llt ^C- J^I Sj^ia ^gjlSJtij 

4-0 j t\~y *& 4_ui,i£jill ^,-Ic. 8008 gciLtJiil p.ljji^l ^gA (l~14) 3 ^ 1 ” (. 5 -® 1 dail 4.ag..*a-H 
p3"~~> 4 ui.^Soil eUA <**i-v u s\\ jy. ijJb A >»4> gciLt^all (Jiwld a Ays d^AJWLaJI ,Jjja 
A -il*£» (_$V 4 m.>S al l ^nSj 4jt-a ^jfLal Lo^a dL15 dlL dLaJ b ^ al l ^^3 S^S>l5Jl ^j-® 




8086/8088 ^iUdl cXsL»-uw ^ dWiil S jk! 3“14 


j'jfl 1^-1 3 ^ 4^_3 S^^a 8086/8088 11 ■»^1) (^<^aj-<a-a p,.^*i»il >iSJ 

—1] dLaJL*-*Jl o5a p L t uVi l ^gA S^)£a3l s5aj ^jj5a SpliSj A& jus 

. j_5^>i>.Vl (j 0 LaLaj A qVi-^ a 4ajU»j \^ag d ^jjijmLjil 

5—-liili Jaaa AjusUk Execution Unit (EU) dilill Sa^j c ^a ^jVI Sua .311 
A g-s l _y o .l -\ j -A 4dlj]| S. 1 ^. 3 il j c (__$^=k.1 4ix)aj (^V Ia!ji*jj Vj ^®ljVl 


<_i_ 


-V l?4>j W ' JL ^ 1 ®^j Bus Interface Unit (BIU) dljl^l 


. vi i ul l jUilil ^gi queue jBalil jl jjjl-ia ^ lg-*-d»jj oj^ljil L>*-^ljVi 
—isc^ L>—c-iiUa_jll ^k pj»iVai 15 a . diiHJ! Sk=kj qc- 

JLe-(5jl jvt£l 'Laila ^gSt aJl_ji._^a]i ^aljVl diilj Jh$3 p^jSi ^jl 14Till 

(j—® _>“!jl dllj Lm/d l <gJ5kl^a Sjllvj p_^al j$\ j 

—j Lajlj! ap.^Lcua ‘dajlSJl CS^ iJ J ®*3l J 4-ajtill ^ Ig » ,..>yjj 

• 3uiijll jU^ul ^ (^511 
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£3_i—sIaXII 3-irsJ 4 _i 3 *—513 jjj JuiUlf £.12^3 diit£ 31^ diS3 3^93! dll-li 

Sj\_ ij ^ _9 jjjVI 3^] 4_1 (jlSi L** jjaliH ^gi jjaSI lg Jc. ^glll 3*1 jS /1 jLj«J j 

3 _.n. '1:^.3] I 3JJIA 3* (J^ 4 .*g * (J. n *2 3SLAJ ■ ‘‘-Jj-^ djLLljL*]! oJA 4 _c. Jjjoj 

^ ^3. 3!_ikll ^xlbtll 4g-^|j^aiS AjjIj^SjjJI 33^3 disjy j 3J-i*ll 4 *£*j 

(J_Si <—£_La j^gJS Lb-ii-iol j 33^_a^»J 1 3* uigi ll3 dL.lLIt ^ja^. (JjSjjoli dljra 

ai_ 4s ijjVj ^»39 j jill 3-S-1 aJI ^gle. ‘—iLall li* 3*33*2 j»2 4*3^ C_Ij2j 2 t,.U»~>. ^gic- 

^g. Tn 3*1 312^! 33LVI dlaHall JL^LusS ^Jc- Aj^Ij^^joJ! tJ*ji2 3-1^. ^^3 JSsbyLall 

5 3— 2 VI 30^! 4 J 33^J ijiL 3I9 ^,'LU 1 . dlLlla 3* 4 ji* La d, 4 i 2 3* 3jAaJ| 

djl__jilaJi Ja 4 -j.n^ cJL&aaL ^ 33 j oJjk.3 3-lJLail 3^ 3I l* 0° ^ jlLll JaAlS <0.3*^ 

,33 -AS 4-i*£i (JjaLuaI ^> 33 j <aa^]| ajiA -XsLYj ja ^gTn 3! A*jj 3-al^..) ^2 

. I0&A3 

£-l=kj ^-.i2 ) 32^ I 3-gay jllj Juinli £9-4.3 ^.j‘u 8086 ^JU*!! (JAIjs dj^-a. uiaII 3*3* j 
£_9 322 3I C_S^4 j (.Ljra di^ 1 nail a9A jA (_)£ 4LL 3 t ^ im~. ^.Ic, 4,g ^13-aJl 

SP ds!)L=>-jji-ali3 ^sLc-SH (J ^» -j.g A j DX, CX, BX, AX ^-aLJl dO L^ >* i* ll ^ . us-^ . 3*1 

3-vi>A3 ES, SS, DS, CS dC U ^l Ul3 juifill £9^3 ^ l^JS DI, SI, BP, 

. 33IUJ l*£ Lg_i* (J£ 4^)03] l*jj 4 grvl 3*11 ft.Wj ^-2229 IP 3*13^! 

\-lijj 8088 3 8086 LfcH^lLst*!! 3^ c 3 _ 2 ^ ( 3 ° ^9 U3^i Ls P 3*b <>=■ 

1 «1 <a2 Lg-uilu 3 3^ - 2 ») i 3_i^Jljfc*3l 34 (J^ ^2 EU -liiltll oArv3 3! ^322 ^ A. 3 - 1 

8088 gcJl—*-aII ^—s 8086 ^JLt*ll ll2i»2Luia BIU 4 -g.■%!3^1 £9.^.3 L1I3 

3!-ul* ^-A (J*l*21us 1 AiJ.I diJ 16 <—sLLj 3 Lula <J_aLx22-lu CJ3VI IgJl i'ia 

. Lag, n.s j^^-lbLaVI <-_S^Ll2kVl 4 l=l 3 3A 1^3 ^g-jLll gJLst-all l.**sl2j 8 ( -LLLj 


/ Oai jg^S?l 4^1^ ud\ 1-3-14 

^ 5 —A 3 LL \6 u 1 ^ 2-0 (_]£ 3 i*l 3 &Vl ^*l& cLX^kjji* ^ 3 ! 8086 ^JL-al! 

cUL^lUI 3 -Lu dM^Lai! 0 9A 3 * Ozalj . DX, CX, BX, AX ^^**11 

4 —ll=L —3 . di 1 16 J 3 in* 3I t**il.si 8 ^g s a 3jla. ui-v Lgjl Igj.* 

^3I ts LiSfl t—i J-eaill 3I-S d)l2j 8 dOLi-LO* Lgil Jjc- LgJt* (J*L*HH 

DL, CL, BL, 5 —JLll 33*3HJ LuL <S J*3 j Low significant half 1$ 3** ^ . h 

4 —3 3* 3 A -3 High significant half LLJ 1 Lojill 34 3] LS lc^\ dLuaull 1*1 AL 

c 2 —j 16 3 * 4 * 3 U* ift dllAl . DH, CH, BH, AH 4jl2ll 33 - 3 ]^ l*2b 

3 —A 3 ^*3Lt*31 3 * ^Sfl t-L-galll 3 U !>LLa BX J > uL A . l l ^ C351H ^^1 
3 —* (_g—j^Vl L-All l L 1 I 3 BH 3 A 3 (J^Lii*i! 3 * (^Ic-Vl t_jjL*allj ^gi C3 

^ Loj 3 . BL 3A3 (J > >> s* Il 3* ^g-j^V! l —L-gajll £0*33^5 51 3A3 4 *3l*-a]l 

l dDLt-LU*li e 9 A 3* in* 4LL3 cs^ 1 ^’ 4 t 13111 £3lau Jil«»■» 
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AX Jguuujl 

-“V! Lill IHuiI ja Aic. ;_$ jiui U£j accumulator ^^Lll jA AX J y >^1 1 

Lu—uilja a-ic- Uiiaij A-laaSM (_>aaj Al (jjSj (jl jjli 8086 

A— ^Vn a jl <djLas>. A_aLac- (_gl el^y.! ^jlLaj 4 j 1 liA dtiy. t t"<< 8 da LyJtjt^ail 

f—UJ % O' C5 JJD^ i> w daatj g-A (j 3 ■yn)A t ^\ ^Jlc. 

i JjVl (Jy xJi^aii Lfljla AaI axJI aaA A >y>i (jl La£* i LtLgJ^a ay.!j 

: A-=»oa^a lgl£a 'Lalljli j*\ji\ jliL*2 


ADD AX, BX 

—uiaII A^aHII £_dxlj BX (Ji-uLall £-0 AX (J^juuJI daLj^lyjs ^OOul d U.y. 

• o£ ><Jl $a (_gall AX 

ADD CX, BX 

ij?— ijwJ! ^ A y . yul l ^ x >ij j BX CX (J^a Ji^all djbjiy-a ^-y j Ui d..Uy. 

IN (j—J_>®V1 ^la-ylluAj 2 -l^yiJ (JlAaVi diLl^ft. dill j Vj laA , la^Aj « CX 

<j—Llj dl —l 8 dll-y ll» <a.ll -5 (JL=J| jA La£ ^£ 3 - 0 !) (jjj_pa jjC- OUT J 

• j-^lj^l oa^l A-iLxxyi'jj 1 'Luiljail Aic; (_$_)!*» Lo£ (jwa^j o£.li£j ji&l dlLul£*ajj 

BX t^^l\ 

(jia!-$-fr! (J£ ^aAjjou ^jill A-abtll dajLy-uuill Ay] Ajj£ (jily j BX (J> mi all jjJ 
1 A 31 C.J (jl^^all J Aa.! jjfl dlL ll rtC. J A-jllaLallj A ul my ll dllaLa*ll (Jxa ^Ly^JAll 

J-<jV 1 tj_La j_«) jVI (J^*-? a^ili ale. A^ A >-nlA j Saa^LX <_5_)=».! Aijjaj <1 <jla 

(Jai—uixll a^y,j-nl! 3 A Ajs (jljlc. (J 3 I Sj£lall jf jay ts-*^i (_$allj XLAT 

>> ^ 3 >ail (j_ a ^JaV 1 <_Juualll dlLl^"),y a (jjjy*n (Jj-VyJl lAA ^jL^alic. BX 

—<S AL (Jr*- lui ^l ^-J jl a ^a ^^yj UJ^-“ ® jSlill ^ AillULa jyjjlic. AT, 

t^LJal . astJ La-ia ^AJtj j-aljl ale. La£ BX (J^Ai^ail CllLijiy-o 

jjj—SiL (_^a_11 Jj^aJl Base Sac.tSll jl AjlaJi (jl_jjc; BX (J^jui^all (jli 

£ j) —uil^ttll J^p- A-ijjjaJl L£ Si ^.•'y'iuU BX (Js^auaII jl La^ . XT .AT j^aVlj 

. A-ia diliLull o_jLlj C5 a Ajt^a (JxbtJill ai^^li (Jljjjtll ( *-Jaj (j^a-a C^;y > 

cx 


BX, AX (jjly (_^La A^aljtll Cjjl*y m^ll a^.1 AJ 3 S c__uly j Ldajl CX ( Jy mol l 
a— aLD a..--ic. jliLai . _>-aljj?l CJ^H a.i9.M aic. Aj LjualA £a.V 2 k A A S,$ A L^ajl aJ 

aac- (jl_ a daij_ a Sa_& ^IjVl (j* ^ 3 ^ j! Ally, aijj ^allj LOOP _>«V 1 

jl ala c. 4 i*l (_$t . CX —ui^ll Aiil-yJl *a$J lAa^ila al^-all dalj-all 

• LOOP >^Vl -ale, dal^LJl Counter 
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u! * pr -^Vl j jl (_paa-> Juijj aic. i-illLS . ^diJ 32 (jjS^Ln 4-^.nill 

. _La (Jl_jl 2 jIjj]| DX (JsjjmJ! 


dll_iLd! (j-a ^ C5^ *d-iaLaJl 4jjUaj AaJ DX (Ja^uuaJl IjtA (jl (_gl 

(jls fcdlL . 12j 16 lafl.la J£ C)£^J ‘ U.ull jl c_j^jda ^aljl -^sjj Ole- 

2 Lfc J tfl Jr-^ diSUal (^211 J^a^Jl (jjjliaj l-Ll J La£ pLuoij L$J 2JuLuill dpi A >uxs 
La£ lA..\l> im dj>i,?> mall sLa (j>» j (Jfso “Oa^Lall 4jt-aLaJl 


Accumulator 

Base 

Counter 

Data 


s^ftuai 

al-Lull 

diLLdl 


2_ajaA a (j_a_da (J_(jl (j_5LaJ j^jll di^yL^juuxll (ja 4x>ja^k_a Ldojj tdliA 

oJl.'i-rv a Aid-ij l^J LgJdlj ^ca^lall <- dlaJj l g j| dij-v AaLijl dDLa-uLali 

SJ—Sliil j_^S sJJbui (j^La) SjU^U La] ^aJkLluU ^^9 4_=»^a^Ji djloLaC- Lduj 
. 2—L^LlI (JxLul! Aic- Index 2_ui_^a]| ^.v^2>»i*i j! Pointer 

t ^JlUllSL ^a dj^l ^-mubJI oLa 

Stack Pointer, SP d^uudi al A^u^aS] >*\a 


(J-iS 4a.g all dlLLiJl s^lc- 4aa (j3^ S_j£lLll (ja ^JaliiLa si^-r* - LS^ Stack 2_iojJi5La.il 

c j j£l__m L? ill J ^Jtialla 0ali_^J jl 0^12JJ (^j (^LuiSn g-d-ijjll <ja jiSii 

^al- f. Lgj] JLJtJ ^jaiLuiV I ^caL^dl ^J] 4_ulj a^ya b Ale. \ g j\j 2js.La. t*ll_iA 

_J-IsulJ A -xJatLall A -aA.L (ja f-lgHiYI jl 

t _ s -ILi. IP _jja!jSll dl\j j )*~\,^»,,o jLLa diLLiil oJA ^A1 (j>a . ^Ajtiallodl (_]t^~>S 

td—Ijdj ^ -uiLjiVl g-al ^_>^1 (j ldoal l (jiiill SJ1 ^J*il Ll ^ *<»jilL 

(j-a (^3 ^)—idi Ji-ic. Ia^axj j! L^C-LuJa £ya <~ «VA.' JiS ^jk.1 (_ ]•> “'^ (_$l diljjllak <a 

A —m J l &xl l j^S d:iLLjll b^A, . ^ad^allj ^OLc-jn jj> “'.a (J!La ^ooiLuiVl {T-Aj^Jil 

- » » 

Dj-% ‘*-^LP’ k 2 La _pfcl (j! (jaLjui c _ 5 -lc- L—IUJOjI (JJ 1 iL IAjIc-JlLojI <— 

2^a^ll ajiA jjAa. jxJ j Last In First Out (LIFO) ojloJilui! La J J\ 
?—j (jl-La ^£J (jl^lo (_sj2^s Stack Pointer (SP) 2^iJi^aJl J ^ -a 


. 4jjjjdhall 6 La 4_i 3 ’dl 
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Base Pointer, BP S J© L&] 


dll_iLu a 4 jJAj ^Jc. S3L1DU jl ^Aaduii c _ s j]| ‘Lalxll dl!il^ J.a <d| Aid 

• stack ^juiAfLall diULu array 331 Ua jj 


indirect aj—SlAil ^-a h SjdbuaJl 31c. <Li31*]! 4 i,lac~. ^ j)LaAVu»n 

. 3 _iAic. <331^ La^ addressing 

4 -uaUJt m !\ 2 - 3-14 

3_alj"Vl jdj-a (_jrt i gjd 8086/8088 ^JL*jo11 ^3 *.Sjy^ 3 dl AmataJl dl^b^Jl 

i^—Ac. Sdi^ajjus ^-ijlj Instruction Pointer (IP) 

dSy, •> mJl aAA aac. . memory segmentation registers t-ts j^l diX>uu* ^**1 

C d£U_uwll *aa J <jc. tj& ikti jSl . ES, SS, DS, CS : ^j ^uj 

p.(_ff j - ’>'1 ^ Jj IaL...*! j ? Sj SIaII A3i.-^iSaII 3A La Vjl <-_83x1 jjl AlV 

n jSIaJi 

Memory segmentation SjSi^i JaJ 4"14 


<j —a 3=3 jl 20 (_£j 8086/8088 ^ ^jijljaJ! jL^a 

jl 2 °2 1 _AjlAS-a S3- S!a <_J-«aL*IlIl ^ujJaiuU gdlxjdl Saa 3I £ _jj*J lAA j U^jy 20 

^■dal_uU Uj'l ^gixa lAA . ^L_l.^ l) dlllll=kJ/a 1 L-JJ^J i^)l v ^'j -%1 j ) drill 1048576 

J_a£ i_l.^» 1 ^JJ (_5>aJI_5 S_jS!a 11 (j-a (_gAjJl lAA ^JS g^aL^)l <3] l -t jjl iLLa 

4 Till i lAAi.ll j o^SIaII (j-° g--alj 3 l]l lAA 3 <»l 3 I j jjl ^iLt-al! ^ic-j Ij_^Sa 

_jl--..jtJa 3 kj 3 _lilfLa] (j_ * ^ibt<all ^-uti^ea AiSjjLa dStiA (jj • (JSiLuLa ^Aa) IAj 

IP 3_3»jj-a _9^ j !ao dlJAj ^J jg nil ! aA^J a_)S!A]l C> 

_A I P (J~^.*n'.ali a ^jl *) La^J c -Wm dll 1 6 L $at n<aml LaS 

Lg) (jl ,^ 1 —jRj ^gj^j IaAj i Alin]! jjaI) <j 1 c. ^aH jJy 1 <jljic ^jli-i 4 j] 

^jlai—UJ O—] S- 1 *^ 64 - 1 ] J-j^ljlfd! t^A-oil ^jLL 6 J^ 1 a ]1 j^i JJil 

jjl ^g ini 1 . Ao Jaid dll 16 (j-a UJ^L IP _)i»l_jS/l & jLduk,] ^JL*^all 

J A (J^i-uiidi lAA J 3 U. Mjua i_J^l*jll ^ciLt-all ^_l 3 oj* iu j^All ^gJl3i*i! jj;Aa]! 

3_aJj 4 JS-uLaJl eAgJ (Ji -11 3A Lo 9 . S^j^IaII j_gA dllll 65536 <_$1 2 (_g-]j ji > 

Ja_ 43 (Jii_Jj C_l.^ 1 LaIa* ^JLj j^gjil Sj^IaII j^ji tjl^o i_g] ^ ^c-at^lil 5 jtl^ Al^i 

P3_di j^^ic- 8086 gi l *- o l 3 ^^1131*31 j_^A<Jl (jlii ( 2 — 14 ) oK-ui 64 (Jji i_s^ 
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_A 4jt>a (JjaLejlJ (jS a j \ l (jJAaSIj t ^jjjbdl _jbjx»a Ja_jixA. A Ac- 

. IP (J^ouJl 

A ) ■* _>a£i d_3 Sj«J 4_|5ij £ya p Li. ‘OS, jjLall o AA (3^> (jl 

(Jl-4*j _ml - a ^e^lb 1 ^Ei 4.$Ail S^SIaU ^gA-all (J^ £ua (JaL*jlI| 

C.U.<i — »n di^->., ,ui^i £ — ^IaAj - uil 4 JHLA <j-a dlj (j \£j JaSa du 16 Cll^lpkjjui 

o —j 16 cj^j memory segmentation registers aj^ldi p^JAj CJS L ^aj 
^VVa l*J e^Aj ES, SS, DS, CS _>jij 

. Jia ^xj 1 ^ 3 jw.UM iJi^v 4idaj 

Cl_J 16 4>® (jljfie LS 1 £45 dDLa-m-a i C 4 vb=kjutd| oAA £ya Ad j (JS 

A 4 (_$l (jJjl—jb** Qj* du 16 CiJ 16 eAA ^)] Ua <—SJ^lall (j^J j 

ba_a ^ ASklj <_$) Ciljjia^i yl (_^l . A15 ^Ij AO Cij 16 Jji 4>«Jj A19 
jIa LaJ jLudl 3jdj Lgld Jl AxJ *ifl S^lUi ^ USjSa. lil^Ic- tjLaJ ^jl Cl!^ mail 

(Jj_uttJl Li^jjSC' U^jJiAa 16 (_S^ Lpj^jJaJ jl Ajjju1*Jjlu AilA _jIAAaJ Olu4 

. Cu 20 (j-a C)\jr ^ 45 ^ 



J 0 \—» CS=0800H : JtSllS ‘GbjS^ C S J^J) J J±\ J£L y$*k 
4-d jjj csl <>dl 4^b OH LibJbb 08000H jA Cibjl^dl *a<jJ tJjlidl J*$\ 

Ijj d— !a£j . bj-lie bjj-ki 16 ja3_)ll ^ <j_yJau j) jLud! 3_p».b Citb 4 

Jji-a-Jl J»ill (J'j^ 1 DS=12F5H : DS cJ^all dib^-a 
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^-jj l bS j&j ^$-a (Ji jjoj p $Jo s Ua . SpSliil 12F50H ^a clibjjo^all oi^i 

J -iVl pA Cjjfi-H lS^I' IP j-'jtfl pbj^ f>'^Jb>sb SpSlill p^s ja\ jVI pbioLa.) 

? pppaiill (JlOLsk-ujjaj 4JOLe- 4l (3^-JuJ-al! liA (_Ja j ? Ja23 ( '*' > 16 p-a 

Oil-Jjia^a plj c CS —12F0H (_5-A CS pppaiill blbji=*-a pi pJapii 

p—*bU SJ—£lil! Ji JLteA I o 'ja U*a IP=001BH ^ IP o-lpSn o^> 

plpa.1_j ^ell_St-all ^»j Q) o' plpbll '*^ ? i-liull ^^3 ppill 4^1f^ pill 

*■ 0 ^ 4 "^' ojj j^sl l 

Oi-1 4 jb_LaJ jl-us-ill 4j2».U Ig'l ^lpj CS ppp^jill (J-^.uio Cl)U ^—1 

I ^gA oii. 1 ) 1 ^ \ l Qibji J \ .nil ^c_ij_<all2 

CS=12F00H 

4-^Ip^l ^CS cJt*-woaII OlbjIb»-a £-a p-aljSfl pbij^a £_a2>ii—2 

: (jJlalli uSjiaJl pipbll Uuil OJ^4® 

C S =12F00H 
I P - 0Q1BH + 

1 2F1BFI pA SpSlill ^ ^giilaJl plji*ll 

o'j—i*ll ^ So^lili bpa.p* 03%^ 4**^' jp-^' lS^' _>*^' o' o' 

b—4-<^_<i 4as a a. ^_Lj (illi o^ * piLusli tJl^bl' bujp (Ou20)l2FlBH 

‘J—^ Sp—Slill ( _g-S Qlpic- Atoi| pi JjAn paljVI >S> pi ^Aj 


\jj-Ul2iwa jl Us 


; (jlUill **apill JULall OilU l\ L-lpjJajlj) . OS (Jp mxsll dlbpL: 


^OJ 


pj_oill j_A epbjjil! oiA 41» b pi A^IoUjuU La ^gj-siSlj SpAlill ^^3 liA opLujs bail 

... t _J j.Vb ^gA pisA i l)ULa (_LilaJl £_sppll pLapl sS 5 lAplaS <—iu-ai pplli 

_11 UaLISj bl £ilajjju ? pijl ^3 1 pj'-t'l ^ojm o' ’^ob^' (J^a 

(ill_i 16 3a_23 (_gO 1 ^' 0 J °'j V ^' piup-o (3iiSi ojUuill oiA o' • SplUlalUi p- 1 ^ 

jL4 64 ailA ^p Ja23 O4L pLS 64 VJ (J-oLstill ^ 1W' XJOJ Vj 


siu OuL 


. lla's _usj jjs! jVl o413>» p^ bllil j t lg'1-vlpl iatl CS {J^> ns^sll ti-lllj''^ a* L^ILIai 

Ij~i-- ^ i*_i Oulibi-La 1 ^lfi SpSlill qIS/ i (_$] o^a j*\ ^\ i_lUi. 


Jib 


111 opLl_kjsll Jb LaLals i pUuLlll I g~i-vl jl Cll-sj t _ s jll CS J^-uudl Olbjlia-o 

. . . . t L . 


pl_4-all BQjj L»llJ _laj N my ^Jljlll ^3 (jl ^-0 (_g 1 ^g3 C_ul^il £^OjJ p' 

pi J|«11 ; C S (J-k-xii^ill (J.ua.‘i p-j ±i)$ 0^sUpj j_5*l 4j|iJ ^g3 Aili bllil . (—ipila-all 

pl4.a ^1 pjS.) ^.iialb plpisili liA ^ 4_La pliuj! 0 -abpill 4 j\jS ^^3 (-JLC-pi t^iil! 

p_ui^-a Jajjpi liLal I jAp (JI^JJJ pglag UiA . OllbLapja 1 ^JLis ^^ill opSlill (j3Lk 

Oj3ba. ui^a ,‘\ a j i—=bj pl J lajjpj ^ij Oalilb CS (J ? - “ I A ' b TP O^'j^' 
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J_£l oJi.'W.all 4ijajii t£lli (jj V !>liLa SS jl DS (j ~> ui a H (JiLa c,_£_>Ajll 

! ^1j LoaS Ig-Ufj ^gUll j dU/di-m all 6 AA 4aIJ 


Code Segment register, CS TS-al p/j 1—4—14 


i dub ^L£ 64 ^lu S^jfalill J-& C'3t*- 4-jld (J > ' "''' 1 lifc (_gji %j 

■ 1_ajl-5 _^-aljVl (jb bllilj 4 -Lb 4a2 ^-oljjll djljLu 4jtiSl 

i_jS.uti ^ jjbSl 4ulc- i_£4ll ^l^b- Lff^ 0 JP*i _>°1J* J^.J* U^ 

^—Jjbu ^_Ivtoi U jjljidl .U-uUj 4 e^}£lill ^ya p jibl li^ i^ £-% J*^^ sjl d*}f 3 

A ■» > (3 S (Jr% .. mall dll_ £4 _jaI jS? 1 jd^-a dlb jjA xi Mjb-ob lj_}£d LaS 

pi_jji ^_a C S (J>-mi.xx]I dibjlA-a j-iilij jl jLaj • jLaJI 4_iA.b du 4 ^6*'~ !> 'jj 

Cu^l_ a _3 dllij ‘dc-^jsil gc-al^jll ^g-Lc. pl-lill ji jiill __yiljl ^e-ab^ill . ItfiV 

. fcjlL JbtJ 1 g~rv jpi Jiiy* 4-^Lk 

Data Segment register, DS cjUUJ) p L g J^uu> 2~4~14 

L_dijl dub _jL^s. 64 ^-Vu &_jfllill ^ja p jA 4uljU jljj^ t _s^ c ' cJc* »kJI li& j_$ jpi ,- » 

f _li 4 £E-al_i^Jjll V$a1jaj J eJ- a LejLl jgull djiblull ^.JA-y C 5 S X ~*"i * li&J 

£_a du 4 _jbinll ld.y.1 j] -i*u D S (J~> mi, all d-lb jW a «LaLdjb djUbull aiA *Li jpc. 

.1—ic- _ut La£ DI ji SI ji BX ji DX du^>juuJl ^ db.lj ^J\ diljjli^i 

, jixSl Uluil jJ 

Stack Segment register, SS 


lg . l/ix li—uU dul-i 64 (j-a <: '3T k 'djd (jl jdi (jri-u.iA.il l^A (_5 

^—jc- A --> j i^ail dlUloJl 4 uPSaII -jAkidj . A. mAS gcil*-all 

ei_ k> (jLui d^j" 1 * 4jtialLa 'Lad^l 0 aU_^j jl 5-^c._)iil ^al^jll ^gJl jiSll 

^g-1} ( _ 5 -lC’ gd l» < il l -ic-Luu q! 4-ui4^a 11 ^gi chJjl4*Jlj dililiJl 

A -ju3r>.M ^-jdl ^Ia.j|1ui1 j ^gjuiLui^i 0 -aU^Jl ^3 4JLa ^)iill (_gill (jlSall (JJilj 

i(_£ -lj gJbtAil <-dr\ j 3^1 £- 1 ^ * 4 dul£i ( 3^1 dilX^-j-d-ojl ^io.~s-l 

Ji —“> Ji—*^ O - - OJ-^ ^ 4 '- a3 cJjS drx ^>4 ^g-uiluiVl jA 1 

4 _jjiJlSLcsj! o dlULull 4. -i il ^OJ . dl^ A > iiaII -iSt! dlBjJA. A 4 * >u»i ^CuaLj^lll 

J diAj ^k.1 q\ ^1 4-j. -^> Jjt La Jjl 3»b (j_J^J 4 -La >>u pj La ^)a1 C>*Ljj 1 t 5^ c - 
4 —aUc. ^—jj . Last In First Out, LIFO l g j~* »i dub J jl 33 Sj IgL j^4i 

_J-^3^° c 3t > - u, ' q 0-IC.LuiaJ AA\ b^joil (_$ ill ^jljalbj 4 ,.i%<^ 1| ^iLda^lj (—IAjjJI 

di —j 16 (>» uj^i lS^I cJ- > ‘^ 11 c^J^. Stack Pointer, SP ^4^-31 

4-i-liJifLalt Qli j^jLILj 4aa 4 .„,N< ^3 ^jt£-a _)Ll qIj' tr- ^j«r- 

(J-k.l-i ^gJUSAll jl ( j l it - ll l (jl^Liil jxu . b_^3 La£ dub j)L4 64 I-U 3 -Xajj 

*L$j —=d [jr*-uui dibjuAA *bjjj c 3iJ^ CP- (AuiJLiW) 6j£lS3] (JA f-jsA\ liA 
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A _udSLajl j_ui^o dll_ jAaLdaJ dlUj 4 jl-lLoJ jLoijll *ba.lj SS 3 ^\ 1 

•W) 

Extra Segment register, ES L «&Ua*an Peg >aa2) 4 - 4 -14 

dxil —j j—Li£ 64 £_ Ijj Sj—£1311 3 ° ^3^ 3^jh c ' 13 a (_gj>3--yj 

3 I j—i*JI -^Vm . strings <—sj^aJi dsl31ljj Lda.il diLjUali 3 0-^*^ 

(Ja-ui^s dll_4-c-3-13 a Aucj ^p lm t^g)$ j^Ltsll jl ^gJ^kaJl 

3- a J\ dil-JjW n A -jll <—a\-daj ^ diLij 4 jLuoll ^Jili ES P’C53^^^ 

, 03j£jj 30 V 1 (._„i»i,n t SI jl DI 3 jK' >> v,a ^ 

3_iJ—uuoll J c, ( _^3?^l dD La.»u-o 3-a AaJ j (J£l d-iUjJ-~v-Q 3^d (3—14) lJSjS 

3-a . £3^311 ^-iaj^k cs^ J& cJjUuIl < 13^1 Ig Ijdaj t _ s ^l 33jtsJl 

3 ! 3 —S - aj j (Jj 1 (_y^xA\ I g dvf j £-a (Ji-ljUJ 3 ] 3 ^-oJ C-i 3 ^Vl o3A 3*1 (s-G) (j£di 

. o__)£l31i 4iaj^i. 3 '® <_>®Sj l^-l£ cJiJu 



Status Register. SR 4Jbaii ql a^s-SH 5~4~14 

dsl_ jj Jala ditjj 9 lg ... *ia du 16 c Jt* 13 a ^_g jp~ > j 

3 _dt-a ^ULi. (jji£>u ^3Lc-Vi o 3 a 3-0 ^Jc. jl dij (j^ (j) * ^-aAaJLii-o __)JC- c Jt* 
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*0_& plS Ajftl a in jl AaLcc. _^aJ 4^ » jm di^L^ ^o 

jj__£j ^-laj Ijioa JS cjt^J J k- o ^ru t5^* ^=Jlj ^c-Vl 

jj-a £_jLa V jl aOA (jjjiu]^ 4ja-ulll aOA g. j)ilr> ^ic. !0^.ij 

. ^IgOjUaji A*j^jjj 4jLa.l__) J a 

Carry flag, CF lU^JI ^5fr ~1 

ji 4 nl.itt-t 4 Aatr. ^| p,!_j^.| <r> jll Caj (_gJj jl £ya <~J£5LLmi| jl {J / v~'» (J» lot 


!i_& JjL—Iu . <s*Uo lOG LaiS \jkiua JJ t lO&Jj 7iOi-*aj (JjaaJl ale- ^)li 3jLilxLa 


LtJajl plxll 
-2 


JO_c. ( _ g lc- £c11xaI! lAOil 4-jSiaXa jl <LiLae. ^pJ A -vn't <—ijjgJ lij 


(_§oj—a ooc. ^c. Willi dijiai ioj Lai i 1oa.!j ?uj_aj (JLjLlI! aic. jti ojI^jII 


. I jiua f c-UAl pi*il lOA /jli Oila.j][ J> 

alf carry 


4 —. MlUl lUs _J! ^gij jl (jx <—abLltal jl fc^S Li A jj* ■^ i ~ v loj lo^lj !oa> 


Clli_Hill Par j lilt tA^ s / , AjLilaia jt 4^1. ■<-. 4 _jLiC. (_$\ g.1 j.:- : Olo 


I IftiOil 4ollala 4 jjLui^. 4o LaC- 4a ; » 1 dillS lot l .w |j pl*ll i04 q_j!£j 


_ )L .«a l S Qc. (— A •> nltl Coll£ to] l^^iua ai*J| | 0 A> (jjfLij i I ^jUjoj 


Si 
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Direction flae, DF *Jc<—8 






ji—2klj jU —Lu SJ>bj liJUA 4i\ (jixj <j]i DF —1 <jl£ ]j] . 

A _ 3 ] g_ bu t*l _ ]ji jll DF=0 jl£ 13] £UaLJLj ( (jjll^.iaiA.]] djljj5^-a £ gic- 

. d)Li j) - ^ . o il &3 a gic. _l2».lj jIaLoj j-atili] til life 

Overflow flag* OF FjUAJfl pla —9 

<J_^ AjjL— kji2k A i\<aC2 lS 1 ls* tirP^ t^A UiH 


£j<t (127 + ) (JjLuU (_5-^] 7FH ^3jll ^ ■ a - > 4iLi. ^3 2 )LLq3 . *)j pi paling < X-^2 kj] 

Ig_3 ^LSll ^olaJl Aki 3 *j ^ailxu jjj*j (gjllj 80H <jj£j ^>m.ll jli (1H) f>ijll 

(_ill—O! ? —2J J jV jp _P*y ( 128_ ) C&J ‘ (l28—) (^jW3j 

fv-kJl 13 a j]i <ilI3 (^gA&j • ^s-lj jj% ^ jli (l27“) <ja*Ii Vi (-_i2kj 

. A_r>..ililll t g3 jL^n-ft lilLlA j£b bdLla ijjjL<*a JjSLi 


127 
001 + 
128 - 


7 FH 

+ 01 H 

8 OH 


AjjjjlS) (jjla 5” 14 

Addressing modes 

j] J 'v.l .»A (j^a CjUUj (Jib 4 j>[& 2j_aUjj <j;V gibcoll .Ijiu p.Lu! jg 3 

(Ja_utua <_gl jg_ll Sj£l33l t gl La jlSLa (j>» jl ^3 La jliLa J) (J> >"^ (jo 

» 3 __Aj i 3 L _13 ^_JJ l^alA-^luii jS-oJ-^Lalisk-a (Jjjia tdLiA » A «u 4 i ^llx^all (JidA 

. i_db=. So liSi jj Aj^a Ljj jjSL c5 l=k g-aJ^ 6 <5* fp u' (j_P=^' 

JjqS?1 n-v"'.-'] (JiLik j-a 4 a11 jjjial] t>AgJ ^_vo»ia L2«. juj o jaJl IAA ,g 3 

iiibj ^jja <Lajl»-a cJiiJ MOV J-^VI MOV 

!g_1] Sj_£]i]l djtijb j-a djjL 3 \ 4_uiij gJLuill (Ji.13 (J. rkA U^Q Laj j-Pj jbjuca-all 

. Sj-JM jg_2 (J^* jl (Ji-uw La] jj^J L- b . ij C- ' aAg J l liftj ^ J ^.1 

: ^gA J-«Vi lAgJ ‘balxll Sjjj. ^xU 

MOV destination, source 

: jgJbl! J-aS/l t^llb jglc- Jllo^j t—ijigJl (gl) jAj^ajJl (ja «Lojl*jJ] (JiuS t- l i J2 k 
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MOV AX,BX 

A_j' -AsClb . jA j AX c3> ’-‘>■*‘1' BX J=^JI dibjTi^a (Jisjj Clip. 

[_g Ji_ji t_aJlg__li 1_• s (jJ-oJl A_pb ^jjo aWAII JLxj Apjixull L..',1i?M Loili 

, A 1i^liil (Jj3j MOV _>*Vt t .<‘ 1 ^ 11— A-aji*-all A-Jj (JaHHui 


Register addressing mode *U»i& 1~5~14 

(Jp_—uix Qa (C4i 2 A a fel ij < A-aK. jl Cub) Ajsjjlxja (Jill Aij__ > )ia]| o JiA ^iilLuu 

o 3 _A_j . * V^g Jl liiliSj >iiuu <j-3*S A-a^l*-all jdocxa O' t 

J—£ ^^ 0^ (jA' U^° t>» ^*3^ (Jkl (3J^ £,_>*•' _>£*J 


(J—* 


£._ a geib ua ii (Jj&Lxii j A Xpuus Ap ^ jjLa l l C- O A j _jJUuax 

: O'_>&' ^ Jt!b£ . tpUbVi SjSIlil 


MOV CX,JUt 

. ^bJaji dul6^ CX (_ )> •*(c^j! 6) AX (Jpjoi-ali dlbjia-a (Jiil (_£a1' 
MOV AH,AL 

_jj! (-j-walll AX J>^il O" AL JjVl t-L-tfdll Cjbj.i~v,a (Jail <_£ ill 

. Ajaiij (Jpuiall AH 

*a ^CJ-pJ 2)la I I frau a (J^btlii ^1 Cl^') mall 0^ ^ O^ 

^i-i.nj , >o t i *.i j~v l_jjt —£*Jl jjl di—jl 6 (Jpuia 'JS Clu 8 t_j. 7 ».>.>i.a CubjK <a Jiii o' 

Aj] ua t^iij o^? csiij ^-' a ^ fc Aiu«o jipwV' 

Ai_uii l^ia 3ikj)l (j^J Aubji'V a ^Jlilu V J-U^->j 1| (Jpma O)^ _>*' c)^ 9 

A rk . „ >». ) .IsAi MOV CX,AX * C_AAgil jJ-% >nalt ( _gSk oj^jjua 

Cj\—J jiijs t5 -a JJ*J qjA CX J ~> l^*juajj AX (J > »i a \ l dA-i jir^a 0^° 

• CX < ■ ' ' {JpiiLttSl j& Jasa O^tJJ (_5Aii J AX _jA V ^ ail 


Immediate addressing mode Aj j c £1) 2~5~14 

^ _il A -i_u£j _ya)l I oJl(A^K djjL) Aji ^iatjj (Jill Ail^j-all cAA ^AiCLujj 

gl\. -—i»ali (Jik!Jl ^Lsk-uia (JjuI liA Ajo^IxaII pJu^an O' (.s' • ds^p_u^a 1' <> {J~Tk.l-.Ul 

A -uiii Apia jl dlllii Of“-' A^a j j'x^ail O^J ®0^1^11 (_gi Club Vj 

' 6 ^' i ls^ t S Wult-ia UaVl S vLui Axjj 


MOV AX, 34F6H 

cix—il6 O — a Ai^^ll 34F6H A-ojIaaI' j' j*' clubll o^ 1 a a mi ^-d=u (^jJl 
H o' • AX cJ ~> mal l { _ ? l MOV o^ 0 ^' 

(jib —*j . (_$j— u1*juuiS' £,\—lilll (_g—a bjii^a <j' c5*' <s* 

LS —3 O^J ^-4^3 Ui^lj ^Jjjill A^ijI». . aS| jl (—ubll ^Lal # 2^!)btll 
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Jail ( UObtll b3a dajb ^1 ^_»Jaiutj dB3 ^_ill qS L_ibSil 13 a 
£_Uu tjifl pUsuli pS^l 131 j”l (_g^)xu3t l m pl^l (jt ^^ic. ‘U’V H 

. «La!lle. <_$] 


Direct addressing mode S 4i »lxll 3~~5~14 

^ ^-j ( ‘La^ix-o lg_U (JjSLuij jl IgJ C li- i ^ S_jSI.3l! £-a ^clln-all J^aLatlL LaA 

*)$\ (j}j _jau &_jjjjUal| •‘U^jixll j^a . -4-o o3a O'_jjc. ,V}J\aJ> 0- 4 s2ll3 

is— ! ! J O ' 4 MJIjjo^J jl jW t**ulfill _j! M^a ^\»-aV| O'^adl ^Ic, 4_uiij 

P(_g j_ gal l dah QU -a ^gjj Aajou Ql^i*]| 13 a pi lJuat. ^S3S . S^S)311 

0 !J _I*i! dabjioA (> Jij *bx» MOV AL,[1234H] j&\ y&d 1 PS 

dal—Jjja-a o' lk*J—^ ^—j*l 3^=0/ . AL el^ai J] dabLull f- j^. ^ 1234H 

3_JO 21234H Q j|Su > i ‘bbUill *Laj)I x a]] ^ -Usll DS=2000H (J> m<all 

^JjjL -ix5l diULuirv Ui u La Ul_) US du4 _jVjauil D S tA^-i-xail dabjIU-a 

1 ji —laS jjSSuu dabboll e- ja. ^ 4 jo» (J-aboll p*U,n <j;311 ^jlS 131 . <Ulx£l1 

t*l_13 J-JO pJ O' jixll !.lgJ 1f-Uaoj 0 -alijjil (Jjl g^St 

^LdUa . ^.al_a^Jl (jl£^ i_ffi ^gi o' 3 UII 13a ^jic. p.Aidujj 

pl^I—«b NUMBER >jib ^LJl Jllall ^ 1234H o' >a u' O^! 
p^JLou ud!3 330 p5 < ^U^lt Jj ^ NUMBER EQU 1234H j&\ 

. MOV AL,NUMBER >aVl ^ US o'>Jl Ija NUMBER 

Indirect addressing S >uiU^l >a& 4J 4~5~14 
t** Sj_SI311 ^_a dlUUj £_a (J-atsollj ^cxuu Aijiall O ^ 4 '^-Sjjiall «3 a 

c1s>L5^___uus oa^l ^ ljji>.j-9 Oj% ^ibdl b3a ^ Ax* (JaUoS! pTu .m (_j311 o'^*J' 

BX a- —11 J <£-& (J* • BX, BP 5 SI, DI :^lbll 

. MOV AX,[BX] :JL$\ jAt\ 3^ ^llxall o^ laJJaj 1000H ^ jl! cSi^J 

100OH q!_j <«ll cijl_0 —— 4 ^ILxall pj ^Vjui AlWJl *3 a 

BX —uixJl dal—jj i . - na o' c 5 ' • AX ci ; ?— L *ai cs — 3 1 g »> j j ( 4 jL tj3llj^ 

A _ajLoall ^jjj-jIj 'La^laoall O '^ 0 (J-^ bj|j US QJuajfi £j±i 

\g„. BX (J~> moll dab jla .^tt ^eilst-all ^cjjUAwj p"^ LS ^ 2 t l fr , M<i * ) 

0*1 t_a_ 90 • ^(3?_u»-*ll ^j^jail Jjl ^ Ujij US AX (J^->aJ-all ^ 

f-iS j-7^' Q~- ' ■' ^ dabj*>.*» al UjU< ti^ un*^j Aj»j 1 » s > 1 ] ^Ixall ol^^ll O' 

i..1sj\ _S 13] 4_j] Lgl i Ull—ui 1—jjS3 1—aS daUj 4 jEol! ^plU 4IU.1 Jl 3*_> DS 

Olj iadl dal jjiUva — m‘n * n ^^UJI Oi 3 DS=0100H (_1 ^ . >a.all dabja^a 

0 ! L daji . AX ti^ai ^ ^j 0 1 000+1000=02000H 
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I—DS P(^_)—Ajjpjiba (jJjlio BX, SI, DI dDLauuudl 

li_A Lg -lo AliLalS . SS P-^JckjiJl 3-jj* w la t^ijUc. QjlxJi BP (3 > »u*Ji 

: u\2l\ _>aljSfl J_ylj _)Iaj| D* ^jiil 


MOV CX,[BX] 

MOV [BP],BL 
MOV [DI],AH 
MOV [DI],[BX] (1^) 

j*l till SLuJl pj —=». {>5 -a (aJj Cjbjjca^a (J'a'nui <JjVI 

\-jj\u t CX BX <J ? ^a]b <ulj jUUl data segment ebULull sjSI-i 

jl_»ua BX d)-a (Jj^t t_Luaill djb>jrv.a tJ S . lu a <_g-3ljJ! ^sVl 

cJSiiua djdtjl! ^aS?l • Ajui-ifLoIl <^3^ C5^ BP ( J^utAl L A_Jj 
J_al 4 CbULull £-iiJ DI (J.'ym-ftilj A_ilj jLLa AX (J> m'oll 3“ 

q _ 4 _ill l>i_Aj SjSlj S_)£lj £ya (Jib AJ'i? Aj ^jaiha S £-j|^JI _)joS?I 

(J _uj^Llu j- a\j\ Q^a -*-J £4 1^. Aj_4aLk ullVLa- (_^3 VJ Aj £-4 ^JC. 


Base plus index addressing Aui r >4-il) 5~5~*14 

jl q <l<Ljia (j^Sj S^iSlxa _)JC. Aijjc. «LjliLaj <LijjjJl £ya ajiA jmtI 

BP j BX (j^?- mloII tlA . AiLuiS) 4iu_)iail Qc- ( 5 -^ (JjJ^^aaJl 

3 _ 4 array Au^ajj^a^a jl <■ tm jj jl base Sic-liS d)^ Q -A.‘i>>u 

dll_3 Lull e-j^- CliUUjJI AJIa. BX 

li—A ^—a . A ui.’iSaM c. 3 ^" ( 5 ^ djULull Aj-£a_jj-o_^4 JAlta* ^AaJluu BP J 

BX Clx X-y.i>aA £y* Sa3j CliLaj-uva j (jSjixll jpatll ( 3 “ 

l _}\—!udl dUj £Kjda_j4 . DI jl SI cli^ky >H4 Q4 dlLji-k 4 ^ BP jl 

: JI31I 

MOV DL,[BX+DI] 

BX 0^- - m14l \ I dlLjji^ 4 ^aat. 3_5^^1 (jl^i*-5S tJ-ll t^Wyi gjLy6^ lAJj C^.UTk 

• DX (J^kJUixJl /L4 J «V I 4 ti /'ll! J » 4/11 4 DI 9 


Relative addressing mode Aj $lxl\ 6~5~~14 

oAc.LaJ| Ajjic. fjc- iXun v la^Xx-^l c_ 3j ^4 ^^ll! 1 jiA 
3—(3^ ^ J> - a (J^abtaJl JiljxJl S_jSiA3i ■^■ % ~ s ‘*' p**J> llA \1A m A^kjjjj -o 
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4_uiis _^aV5 { J BX, BP, SI, DI da^?> > ii a! 1 A^.! dlL jja, n 

: JM\ JlfUil J LaS 

MOV AX,[BX+1000] 

.■ ft £- -a BX cJ^— _uixJl dib jlr^ a J „\ a.-i< ii t 4J_jjc- ~*b■ >i LiA di^-v 

<di\ -1JJAAJ AA-=^all o^Sldil Qa dAjLull f. js. J £)J -^■“» lAA J 1OOOH 

t 4-Sj^la (J-SI (JllLa £-a 'ULLuill ‘Ujixll t j-UJ I —14 (Jj-Xa* . DS (J^-uiaII 

. aAA i s \ iS - aj ^g^Lsk ^Luj (3fua La pjjJa *Ci3t_-y|^yi t^ViS ,a,i <Jhx±- 


<jjj! —cu 6~14 


_J-alj^H (J^-^ 4 j-« du 8 dj|3 dOL^-na-all La . j 

? 8086/8088 ^IUaU 

<Jli_gl_, tiu Iij 3—^sjjll Ax^^u d -i jrv j_ja 32 j 16 j 8 j 4 djLaJLtAli ^jjls .2 

? (JaI 3*Ii <J£ 

? 8086/8088 0^?*^-*a!1 CjI^LaaII 4_g_=J^A a as ill! Sa^j ^a La .3 

b) * (J—£ S oA- 2 k. j (j£ ;jj_^aSl jA Laj ^ $.l4l Jg- LaAjj] La j 

?^JIxa 1I pbi J&. tjjfc jA Laj ? Prefetch Queue j L^-vV I j^jUa jA La .4 

? 8088 j 8086 ^ILt-all bH (J^ diLubil aac- ^5L_j 

cJa\ _*jll tjS-aj j _ s ill du 8 dj|j di^Li. joiaJI J ( dul 6 dll A dj]>la. nuall ^A La .5 

? 8086/8088 ^IUaU _>a!jS?l t>° 

DX J=*—uaJlj ? Count register a*!! J^jjia CX <J > >.» i^ 1 < 3 ^ ijUl .6 

? Data register ujbLul! (J 

:um jiasivt j-ij ^ U^ji ja l» .7 

MOV AL,BX 
MOV CS,SS 
MOV ES,F214H 
MOV [BX],[DI] 
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MOV AL,BL 


MOV AL, tem 


MOV AL,55H 


MOV AL,[BX] 


MOV 


MOV 


MOV 


MOV 


MOV 


MOV 


MOV 


MOV 


MOV 


MOV 


MOV 


MOV 


MOV 


MOV 


MOV 


MOV 


MOV 


MOV 


MOV 


MOV 


MOV 


MOV 


MOV 


MOV 


MOV 


MOV 


MOV 




»>i<a 'Ll C. 


(10xDS)+tem 


ImmediateLj^a Sjjtc. 


(IOxDS) + BX 


(IOxDS) + DI 



ALJBP+5 


Ai,[BX+4H’ 


ALJDI- 66 H 


ALJS1-400H 


AL, tempfBX] 


AL, temp[BP' 


AL, temp [SI 


AL, tempfDI] 


AL, temp[BX+10H] 


AL, temp [BP-23 H 


AL, temp[SI+50Hl 


AL, temp[DI+80H 


ALJBX+DI 


AL,[BX+SI] 


ALJBP+SI 


AL,[BX+DI +8 


AL, [BP+DI-1 OH 


ALJBX+SI-7] 


AL, [BP+SI+1 OH' 


AL, temp[BX+SI] 


AL, temp[BP+SI] 


AL, temp[BX+DI 


AL, temp[BP+DI] 


AL, tem 


AL, temp[BP+SI-1 OH 


AL, temp [BX+DI+2QQH] 


AL, temp[BP+DI+1FH] 


1-14 


(IOxDS) + BX + 4H 


IOxDS) + D1 - 66H 


1 OxDS) + SI - 400H 


1 OxDS) + temp + BX 


(lOxSS) + temp + BP 


IOxDS) + temp + SI 


_ (1 OxDS) + temp + PI 


_ (1 OxDS) + temp + BX + 10H 


lOxSS) + temp + BP - 23H 


(IOxDS) + temp + SI + 50H 


(IOxDS) + temp + DI + 80H 


IOxDS) + DI + BX 


(IOxDS) + SI+ BX 


IOxDS) + DI + BX + 8 


_(lOxSS) + DI + BP - 1 OH 


(IOxDS) + SI+BX -7 


lOxSS) + SI + BP + 10H 


IOxDS) + temp + BX + SI 


(lOxSS) + temp + BP + SI 


IOxDS) + temp + BX +DI 


lOxSS) + temp + BP + DI 


IOxDS) + temp + BX +SI +9 


lOxSS) + temp + BP + SI - 10H 


(IOxDS) + temp + BX +DI +200H 


(lOxSS) + temp + BP + DI +1FH 
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fJ S3 JZ\ JU&YI .8 

0F42H BX • 

OBH «Lajl*-a]b 32000H o'o^' 1 • 

O_a cH_Jjl (ij-Luca (_£jboij IglibjX a (Jjtii. ojSlil] CjCub Q jS> Ai • 

£jbaib 32050H 32000H <j' J^' 

^,. ^ 42000H j_g——5] 32050H ^32000H Sj—Sbdl cjbjl^ Jk • 

4205OH 

3200H o' CS, SS, DS, ES <^>^11 • 

? O-al (Jjl dL/bab^o (_j-q (J-alaua (__£! ^ * '~'JS C5^*^° L* -9 

ii] A -albll j-aljSfl O^ 0 C.]^ ^ 4 juo cl-®b«j]| ; -ui-ua (_g31l S^'^' O'La .1 0 

3 DS—3200H, BX-0200H, DI=0300H, BP=1000H, SS=2000H diL_£ 

: list=0250H 

• MOV AL,[3200H] 

• MOV AL,[BX] 

• MOV [DI],AL 

• MOV AL,[BX+100] 

• MOV AL,[BP+100H] 

• MOV AL,[BP+DI] 

• MOV AL, iist[DI] 

• MOV AL, list[100H] 

• MOV AJL,[BX+DI] 
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Intel 8086/8088 
Debugger 




A^aSLa 1"15 


A_JtL _uu 'Lllifi obbl ^ ^jS/l dlljJaaJl cj» '"*‘>11 iAA ^ (£ ^JUUJ 

t_£y_i. <j_o t*Ui (J£ t aJuiS jsli j c 8086/8088 ^Ibe-alb A^-alikll ^IjA-mVl 

. 8086 «^I ia-mI^I 4Jt] CliLjj^fLa Lg 1 a pg <*1 JoSa lg a. 1< i *Qnu»j gcjsl^j 

Ujjjjj Lja^C. 4 jJJ| oAA <.iT>lfij)A , v a! (J-<aail I^A tiilj wi*j 

; *'fv\ l dilL-iA ^jSjlLi _Ui ;<_iUlj . 4Jtlll d^A CjI^^jLo ^aL) l— jA> 41a 

cl>^ IjjSlj CilAuia^ll j_g3 -Xi£i ^3 tg-ifdj In^uSi ^>a!jS?I 

^_a Sjj^AaII ^riA.%’ill <il ^3 A w^wi-ViaII <— n£ll JL*ki jjSl JjpJj Ua Igi 

al—LalLs \ _ a <J_^ JJ-a'i? I (_j) . <—lb£-ll I jlA 4_ilgJ ^3 ^-ad^all 4-ajlS 

_*j ^5^1 c-UaiwSfl l~S3^~i (jl *■- t 0a^aa1! 

4__iLif£ «Ull (jil - i b-iojl (Jjuaall I^A ^3 . 4jjlla^i]l o^jj^AiSb ^aU_^ 1! . vdVi 

f.\ _JaifcSfl ejs—A ^1 Jjkj-mV "J-^e^m-aud! jl debugger gc-aljjJ ^l .YVuo l 

. lg.il A t _)-SlLklJl 3 


4ij liiljj AjUS 2-15 


1 a^ 4Jtill 0.1gJ 4 d'~|-v j-.ll I (j.1 ^ ■" A ^gijAJJitVl 4 JlS gLAtj^J ^ *1 


^—g-^.3>dl 


JjJI j^Aj-kajj ^ji L.-1.-N.; . t£lia a*j tc-Lu 


^ il ^c-<slj_^dl Aic. ^)Jua-u)V 1 1 g >\'i ~>.j (JjUlialall (jC- _)liAjjjbU 

^ >-^a_5 (j^ ^ a _c- JUa_ujVS _jaI_ 5*i?l * 4 Jj£Ia 1I 4il 

(j—c. M ^'ll il l dll—iLidl —laij (jl—(j£- LJojI j t ^La o_j^lill ^3 0 aU^)j11 

.^aIj^jJI 

fti— c.Ija |^-a ^juil file i—iLa ^ U*^ L . v >j j^aUjjII (jA 

(j. a >i—^1 j '—sIaM 4ji a »>u I51aa3 t .ASM 1 jLJl SiA jiLv'i aI tj^ 

: OSlI f. LajuiVl 


Example. ASM 
Test.ASM 

1 sjj—ln->.il ^ 4ILL& <.*"i a*i (_^2dl c-kLall (_]L^.Jj1 j j^l ±^■ <fy 1 f. 1 ti .'i*i.n l i-^IV n ^at j .“2 

U -(^jLaII p-uiVl {jaS.lj «_ sIa A ^fii JLajaVI 1 t^ij-s. 4 *blc 

: ^bll^ object file <—aU AjajaLa cAUll liA i ^ Jl^lab 

example, obj 
Test.obj 
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ds_SI j \- a Ig j 4 4JVI Ail a«L^SS k« (jj£j g-eL_)jll QJ) ‘-all aAfis 

. gJSSjtjall 3 S.n..it juiUiS 4j-luI_Lo c. 

linker -L_gt-aU^jll ^ic- "ds^^Sl t_iLo u (jjjLuili <■ al/dl (JLh^J <^Sli -3 

A ■ SjtS 'LjlwjVIa J^a AjuJajj 4 AiSik-aSl ja^il 

_ib ^jSTlm, <■ ~a\<ftU SjjjuoSI *3a . ^ 11*^1 ^Jajuiljj executable -billll 

l 1 cdijj) .EXE jAj jldLaLj /jfLl j 

Example .EXE 
Test .EXE 

(j £-a-s t£l_ i ^xU^)iSl -V>9Ti (jS-«u Aj u Lu S l (dCAfiSl dll^laiJl I u*j 

i (> Ib^l JiS UJ^ . . ^IjJ U £ j=Jl (jlS Ijli t 3-jJj 

^ a f-lt-i-nl js^ic- (Jju dllj ^jli 4 ^_s_ji5 La < i^Li. (^Sc- ^cjtLlSl die-La. Ijj Lol 

|j & (2S,I ? Ig-Jt-^a (JjiLuSIj »lSn-vVl oiii ^2)° <— Lui^il ^j3j t'u^/n <■ ..4^3 . . 

(Jj_i.iSl (JjuasS) 13 a ^3 (_g^)lusj 4 

^ A S ij i A_jIj£3 l^a-uiajj Lsuui^) (j^ ^1 — 15^ c3Sjj 5 . 4^ofc>Vunl j ^ali^ll 1 jlib ^3 

4_iLa ^3 Ajj1j£ duu gL-alj_)jSi (j! dSLj 4 oJuiij dll j.la~v^ 4 (^^LlajoiSH AJtL 

. Examplel.asm 4-<uual 


Lf hAuM\ g-«Li JA LjUjia 3 “15 


(_ 5 ^—si jjSn cji—I aSi (jjjiilLm 4 ^.SjjajuiVl Ail ^alj_)j dalj^SLa <—S^ptli 

J Oja «*LJjj ‘ ^LSi! ^ " 1 jfafo*! iujcb^UI" AiSVI 3UU* jSl 

. <&t (jiL Lua Ia_)S3 3 ^ajjj 4 ^-ali^jSl (JjLualslj 

1-15 fltla 

DOSSEG 
.MODEL SMALL 
.STACK 100H 
.DATA 

message DB ' Hello Arab , woke up ' ,B, 10 ,’$’ 

CODE 

mov ax, @data 

mov ds,ax ; set ds to the beginning of the data segment 
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, ^ - L a , u) VI 4JtL goalj^j -\lS Vi j 4j Ij£ dll(l —15) 


mov ah,9 ; load register ah evith 9 
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mov dx , offset message 
int 21h 
mov ah, 4ch 
int 21h 


END 


: ^Vi (_ s JlLJI li* O'* 

_>*!ji o° Jj' ^ _>djVI o* '1 

4- »»* (3314a. 0^ jV^Vl *^a • Assembler directives jlf-^bU 

data dsl—sLuM *j—Sli * ja- <Jb> t jULe^l O® tftiiJj o' jj 

stack ^mjS L dl Sj£ii * J=>.j * code segment g-«U jA I Sj£li <i Ja.j t segment 

• g-djjdl segment 

add j mov j—djVl <Ji* ^L^ Vl <Lii j-aljl ja j-aljS/l o* ^^l ^B! .2 

dil^ja-Jj ,-lj j \ . ujjui Sn pj%ui _>aljl 0° 4 bb_)JC.j sub j 

SjU_uj'yi Of^ 1 (^1 ^ 3S4> jdl 0*1 jVl O' * SjSlill ^ IgJbJiLj j W 

J 1^-jSf <4Uij 4 illLwal dil^jiuS Igi (Jjul LgiSl dll^iui Ifrh^Li pi) V lfl.ll] 


' Ji* d)lfl_i^.jJ ^_)2^a IgiSllj i ^lia^all 4 V-11 .'lj< Juijjli *Ujl3 Jjs l_ji 

^-ci_j_)0! ojl o^ So^O* S_j^a victim ^_L Lais . gdbt^dl 

: ^ t^Aj 4 cS^Ldl 


DOSSEG *Ua.Q^i J ~1 

<ilQ...aJ (JS (J*-aJ _>«Sn lift j 4 ^.hui-iul (_^i ^ LyVi^j La (Jji jA o^' lift 

pi L> \U liftj c P(_gQ.-^*\il ^3 dia^jjijj^Ajull pUaj .1*1.1 ^ ^_^j| j CliLjLu]!^ ^pa\j_^il! 
^ - <oVI lift 0^ LdUa 4j (_g^)iil (JjLualiS 4_jl ^)3aVi 0^3 4 Is** 

. li^Sai Li£ ^>-aVl l-^-J gc-#li__)jll l-ifj o' ^A LiA pfl-ail . 4 _ a . fl ^a l | o.igJ p^41 


.MODEL <L». jgfl U -2 

|ji^_1 buj dji^k. 4 Ajui p**u>n (_$^il s_^SIiil ^.\'<unbU _y^i\ lift 

i ; ‘< j-.; i 4 jj^ 3 giLtjall \gir<a (J^IxJXuj ^aSI djljliill Cir>\.!?l Ij| La (_Jj^_jjiI!I 

^ 0°i*aJl p"U°i »A;«_< p| 4 IgJ jj^lA.\l p.O?Jl lJ^>I-^ ^a4S dij 16 m pJj 

Oi-^* J 6 j cJ^-l- 1 0'^*^' ^^=0 IgA* 16 t 32 i_>uLuil c _ 5 -L- 

I ^ j^±tuJ^\ (J^Lxjj 6^)^lih JjJi ja O^ 1 O 4 ^' . <iO?Jl iiA jl 

: ^ 
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: tiny JjAjdl ~1 


f- j '1 d (_>d j^S a^_5^^o dLlull j jjJ] (jj£Li (JjJJjxi! lid) ^3 

. t_j (ii 64 £% 
: small ~2 



^—a dLLuj ( M ^ 64) ^Jai* jl ^ g^ab jJl 3 j£ dtjj 

I £_£Ji_jtxi *)} dLdbJlj ^-«1_j_^jll <j^a (j£lj (JjVl O 0, c J > ' ^^‘ , , f| jad 

. 4_i3 

: compact (Jd>LI "3 


j* (Ji__uu j! (j^»«j3 ^c-aU^ill dLLu Lai t (jj*-a <1 3?‘ ^jab^-lll 43^ dkjj 

jjd_uil ^ylc. (jj% j>3a dLLull ^-a i_l*l*li]| jli t a=Lj *_y*- j* 

\—iA dil-iluil J\ j* jlL (segment: offset) dj 32 ^ <-d%_s S-u*j Igi 

3 9jajwa-al (jj . ‘vi (jl |3 a £* J^cuui>a jit Aj| V] l>° j-^ (Ji-bj 

i_Sj —*jj V 4iji i^a jjl (jgl c <i j^JI Iaa ^jdk. jrjLi. ^jab (jl array o-bxlj 

. t_j jJ 64 
• large ~4 


4 J-a.lj p 

Jj_d 4. lb* ^—3 _ _ 

. t_j.til 64 43jijuaja (_^1 (_g.i«Tu ^ 


JjSI l.cigd <Jfa (_JxjjLj (jl AjLjLuj ^e^ab^jjll J^jSi ( j i Laj liA 
d*j]l ^LujVi tj- Ic. La (jjjliLl <3*1*311 

V « t . . 1 ■ .1 j *tl . . .1_\•■ . .11 


: huge Jj-3>»ll ~~S 
. ^laJl da_j]| £^a large (JjCj* 1! LaLali Ajluu jAj 
dl Lpaill <j* ^ufall jl j^jS*ll |3 a ^3 LgJt* ^ill ^d^fl! 

\ i~n>.sxt.A jjfe £=-abjJl U> *—1^3 Idk LajoILs small (Jj^jpal! (jj^j t (j; jikVl 
. d!—Jjjjaail aA^J 1^. I^Aj s dLLull L_5.jj 64 Lll^j t i_J.L] 64 Aj 

til_li ^yi-5 lilliA djl^ lil V) O^- 4 ! La.K (Jjj^all 13 a jk^xLu ^jl L . '■> j J 

—2 (Jj-lal Ls3_j 3i.L 5 t 4 t 3 d!!^J^^all ^3 aAJ» ill ^jSl 

f.1 j—a».Vl -3—j -aljl (JjS .MODEL _^-aSfl ^-djJ (jl L.Aau l^jii,ij , diiill 

.code j .data j .stack AiiiL>dl 


.stack *Lia >a) —3 

A -..■i, \ < s<i ll j . 4-^ol-3_)J| l g ^Ull a_}Sl311 Ao^S 33.^. \ J^\ 13a 

3-oSjj ji t Ajc-^ill <ildll ib (jjjlic. 0<aLjjJl I^jS 

j)- a ^)fl^l| A_ui^!Lai Aiuitia l A^alS 200 (jl . AjiLtsUall A 

l (^1-^1 j-«Vi (^a La£a A^lll a3 a -d (dp., t (_pal^)C.Sn 

.stack 200h 
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.code Aia, gull v>i ~4 

o' 3ar*.V • Cij£ j' dll^)Lj 4_l3 L-ulLjj C-3^-" AV-tJ 13 a 

13* ij^j .stack 200h _>o5m o^ a^*j i_ i'Ai cj!X*ljL>i aJ <_yi.il ^yaS/l li* 
• ^ ^ i END code o^W '-^ «-_>=^' 


.code 
add ax,bx 
sub ax,bx 
mov cx,100 


END 


.DATA Axv <£l\ yaj -5 

: LoS g-alj^ll ‘La^kijuudl CjljLlill f-O^ V'A ^yaS/i 13& 


.DATA 

boundary DW 100 
counter DW 2 

message DW 1 ** ERROR MESSAGE ** 1 ,'$• 


END yal ~6 

i Uai«. aJLuij jLuxxiiSn Jbjtj _j_*a v J? 1 lb& OjAj 4 ^ati_yill AjL^J ' '-A^j 

• 'Vi u' tSJJJ^ t> AiV 

<—U-mu VjJojljj i liai. i-.lu.aj ^ibl >oll 4j:v jj]| jyt 1 jl <_ya*J QLuaj 0 ( ' • AlajyuLa 

. Vj plpil^n QjjQiJa ^gic- lilEd t 

4—o^'j' AoUtll Sjj> .nil O^aj (2 15^ 

. ^LUl 
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DOSSEG 

.MODEL SMALL 

.STACK 100H 

.DATA 

DB 

DW 


.Code 

Your program 


END 

. Li _Li l aj.>iVI AxLxli ft w )Jj*'Jl (2 —15) (J-Luii 


LS 


WaVt j-al ji 4-15 


o.j 


&j. -ui Ail (■ ‘‘‘ . u- . j jJ jVi (j-o ,_g j'irvi 8088/8086 A^j_}Jiil Joaj J)i\ AiJ 

-A*-? A^.ljSl lAOjjj (jo jJjV! O^A ^1 1^ (Ja^JI U-Utx-aJl 

1-a 1 \ya\ Ss AjlgJl (j5] LaJUC. < s Jl lS>^ J J] 

1-<-IjI -C. j/v> a Jj __)-aljVI fi-Ls> p uA i J UjSi.1 .313 tdlJ . *Lsl.3Jl (^3 eliutj.3 

u—1c. a (j£ t ; ' h-». \ 4siln)ll CIiLsJLlaIj J/uuuSfI Ail A*J_).3 .lie. liLtl 

ijj(L5kj4 {Jf£ Je ^^jLoJlj Aje-J^jJI AlLaVl (J-AiU c-liac.1 £-A 0 ^. 
. Ailll alfrJ 4 -t .aJ^Jl dlLbuiLuil ^ 1 a ■» ^ ' uVi ftJfiJl 4_»J (JJljl^ll Jl Je 


JlSSttl >ajj 4^5-15 
Transfer instructions 

J -U^ -0 L>® t —ci^L Ax^ali. JaIjVI (j -a 4 c.ja\.all j> 5 a 

: C5^* ft*i$J AaIxII oj^l^JI . Ig-ilc. ^-l-iau jl (JjIxj 

mov destination, source 

source J—Jj « t*ljl (Jill { _ sr i*^ij move AaKI jLxiAl mov ^ ^Klt rf.n-v 
a —Jl l_)— k'Sj —Si L=*Ul jl eJAgJ) ja destination j c ^ jl*-Jl 

jJ- I^ a J l jj-a £jS . l—ijl Jj jJU^oJl (jA (JillLul AajIxaSI Jl J jLlaSI 
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(jJjl—ic- qa (jljJJP- Jt - uu a £ya ^ X^m la (jjSj (j| (jiLa^l! (Ja i—V-lgitj 

. du\j ji immediate ^jja ^jUa ojSj L£ . Sj£l^ 

• La 4d3~w oil dj^L^-iAaJl (jju diljLull (Jsj 4jiLal (jA 
mov al,bl ; (dij8)al J^uiaSI ^J] (duS) bl dib^l^a (Jii 

mov ax,cx ; (<d ) ax (djjlb) cx dibjl^ <J&3 

mov bp,sp ; (<d ) bp 3?- ^ 1 (dul6) sp d*-^! cjbjism JSj 

mov ds, ax 
mov di,si 
mov bx,es 

mov cs,ds ; J^uia dibjj=»-a JSj <j5Laj y 4jV Uai^ j.H\ lift 

; J=4 c?ij 

mov bl 5 ax ; du 8 j^sflj du 16 LiAA=j qA*, ma \\ ^ Uxi. jJy 1 13a 


j": 4_ a j^lx-ol] 1 ---i aS p. 1 jjlu .W^ Cx& >na (JaIjuj 4 4 4 ».ill _y>>\^}\ 

register dj^ta-jaudi *Ujj*j ULp.1 ( _ s juuu L> jA 13 a . 4j 11 c-_A3lm <_Joa 

da—Sa t j—aS/l ^-ajda tjj SjSl3Ji £* JaUj dlliA (jj% V dip. addressing 

jj di- j 8 immediate data 4 jjj 3 -Lajla-aj <_si (jiLaj . ddA p u> a 

: 4d\ii! jaljSfl l*£ du 16 

mov al,03h 

03 h 4ij^jill Ajs^Ludb ^du 8) (Jpjuia (j-a cJjVt 1 —b-iaili cJ-a3kj j-oSH 13a 

. 'bjSS-a 4 a_jLca 1| a3A (ji h l_i^p3l 1*1^ i ^dlj 8^ 

mov ax,Off35h 

£.—da jj tjAsz . (dul 6) ff3 5h 4_<s jl*_oJb ^dul6^ ax (J p bA i 

. ^Udl (J\idl La£ djsJ |Ajj (_g_jd*iuj fj}\ (Jj3 jLj.s-i 

^i=d-uU JA J ^JJJ3 5-nAlS Jajj (ji 0-'jdl C> 'dx Jjid! (J> 

: 4d\jll _yk\j$\ ^ La£ t 4 jjIj 1I 4AAall (j-a 
kkk equ 33h 


mov al,kkk 

d< p kkk 33h ‘LajsJl c,Uac.b jLawjlJU 4p^o ijjp. 4-p.jj ja I jA equ 
_j-o_j3i liA 4 j 3 P»1 0da_ya (j£ iic- 4juuib kkk >3^ 

• (j s$ 
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2-15 Jilt 

00, 01, 02, 03, piaftj ah, al, bh, bl, ch, cl, dh 

&i ft Cjl jj3^> a — lc- 3 — *Lad jj (Ja*j ^»jSj c_i u^^Ic. 04, 05, 06 

^jsl_j_>^l ^.JsSivu tiilil^j Coo 8 djLaJljt-all £_JS ^u-a 4Jjllj (JlfLall lift . dj^ l.-v 

: ^ISllS. SjjiUa 


dosseg 
.model small 
.stack lOOh 
data 
.code 
mov ah,00 
mov al,01h 
mov bh,02h 
mov bl,03h 
mov ch,04h 
mov cl,05h 
mov dh,06h 
mov dl„dh 
mov dh,cl 
mov cl,ch 
mov ch,bl 
mov bl,bh 
mov bh,al 
mov al,ah 
mov ah,dl 
end 


—ml lilli a*jj example 1 .asm A-a-w! cJkLa 4.Uk.m g-atj^jll lift -i*j 

*. J-aVl g-aUjdl AjIo j jL*uJy\ 

Tasm examplel 

0 -al —utl iii—li a- *j - examplel.obj 11 ^c-aUjj ^glc. 

: LaS ^iuW *lLtiill Sjjj_<a]| tlinker <Jjj-aj£ll 

tlink examplel 

: jjy\ ^A\£ <aj £^aU_)j]l j-a Aliiill 31AS11 Sjjjuall C- (Jj > 

examplel 

A a A - l$_ y> (2)1 UJ- 3 dos C-iuiLvll ^uskjjj g^U^jl! .linm <.*Iu-k 

—Ij gAl .. *u yj AjjjLSlI ^gdc- Vint y gt-alj_)Jl lift (Jjwj jS? ge-alj^jll 

J Cli2iL^_m>d! C-il Jj'j *•>-/» (j -° AaKs 4 j y Aj ^jls tilli! t *L*jUaIl 
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U_USLa* -Ui ^ U$-a IJjA -pit (_lxL t-SjjIall aAA J*La ^ . ^lU^all 
£j1 ^ — . ^.m a!I ^>1 A^j— mb £ ).. - Saj (.1 h*v t Cj^Lajji^il ^mb^all Ao&jlI 4-\^i <_$_p 

^-j (Ja <— s^jlAI 0-ab_}ill AoiXi A*j tgjbjiv-a ^cJLxkl d£L=kjuux £j 

4- il ,->.uAjl ^L vSa judI bl^a 4J] (Jj . V ^>1 4 »H i ^alj^jll A itV* 

J—J J—S 3—jijj A *J 0-ab Jjii ^ jiS Sj- k-k j S^ki. gc-objall iuili b!iSaj 

(^g—a oAA j . V ^1 k t _ s lo g-ob^jll (Ja ^JaaJ Ale- , j^-»-v q‘' j 

fjZajxl -ui (Alii . ^ijall (j-a {l Uo.-v V I ^-l^ pom ) ^ bake. SAjla Jflxj «LLi4=ki! 

A—jiu £- jjjJ 4_alAiImij jamjAll Qa gmb js l! ^ Jji.All ^mSiSI ^.aUGI e. j=Jl 

Debugger 6~15 

gJ -jjJl £-a A-iinU ^LUill Sj^aJl (ALaI (jjSj Jtj AjV J*-i JAll ^ Ji.Aj 

j—>JJ a 1! ^-a (J^iaAit UiSa) (AIJaI i 4j*m (J-alxali ji ajjlk-sl ^rl _)•%*! ml A-^Jj t_gA]| 

: ^bll ^>-aVb 

C:\TASM>debug example2.exe 

3 -*bSll J-i1a (ilu=K 4d cA1aj^.j 3_aHc. dll j^kjj j^jjaII ^ (J=kAj (Alik 

: e_)jslj] ^lAilLml (i.U5Lajj c -‘ (JSLuili jA Cursor 

R iMU b^Lyu^l dU 1-6-15 

enter f —-j i^sJi ( JSml 4 m l m-v f*n > n\ ^Ij^mVl 4Jtl r ji) R <—4jb£b 

: ^k US l*jbJA al dllvL^jauall ^xaa. (AlaUi k ‘ 
-r 

AX-0000 BX-0000 CX-001E DX-0000 SP-0100 BP-0000 SI-0000 DI-000 
DS-272C ES=272C SS=273E CS-273C IP=0000 NV UP El PL NZ NA PO NC 

. IaSa j CS=273C cWollj AX=0000 a j ^ 

Cj __p». R , . ^kll AxJ (J^.m<a\l ^xjjjI 4jIHSj tj^ »n a CaLij^U a _jlg-kj t-*\ tS<a^ 

^g_ill j 1 ; ’ ‘UUxll bil ^bll ^jkinll kaa jyidttll lAA CAljjlUa dll ^-kj 

l 4_obUll aAA Axj aAjAaJl djUjlU-all 4 jIjSj (_j^_ui>a]l lAA diljjla-a (All ^cA£ 

. enter vj^l »aa jja*j ajjj ^1 !a)j 

ls— a Saj — =»..>oJl flags ^Hc-Vt 41Uj <jUj dOU-uaJl ^bla ji.1 j^kj 

aA^_J 4-kla ^1“is) (JjAan. . _yL_<a ^»1 Aai.1 j ^IS 111 ^»1c. JS 4JU.j ^cI Ua II 
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l! s cjjl—S !3! I 


__j3 IjUj dulS l^a (. liUj ^Dlc.Vi 

Jaj_)juLeil JSiil lHuil^p Aio (Joj-oiillj ^DIc-SM o^A ^ ^jji^jAIui 


^.W.ll ^JUll 

£ jpj* ^kll 
set to one 

£-A>* 

set to zero 

Over flow 

OV 

NV 

Direction 

DN 

UP 

Interrupt 

El 

DI 

Sign 

NG 

PL 

Zero 

ZR 

NZ 

Auxiliary 

AC 

NA 

Parity 

PE 

PO 

Carry 

CY 

NC 


Uj^Jaj ,^311 puVl LIUj oU (l 15) 


Un Mwfr f*M f-lJflml l JLau&) v>V gj t*•* & 2~ 6 -~l5 

% - n\ fill dil_)Ls]l * jlA (jZajC'j i IjV Ol j 9Jill S^Slill <_$jl-^J 

J. _2k4jJill 111: fclllii . 1 g 4^3 t^n/lll QJi »*<VV ls^ “^3 V 

^j—ll J Un _y&\ 5jIj£ Jjj^L (J& (JIjIjLju _^aljVl o jlA (jlajc- ‘LjISja] 

US CS Cy* *1*^1 c>» n (j2a jc- <^3*^ 

C:\TASM>debug example2.exe 
-r 

AX=0000 BX=0000 CX=001E DX=0000 SP=0100 BP=0000 Sl=0000 DI=0000 
DS=1898 ES=1898 SS=18AA CS=18A8 IP=0000 NV UP El PL NZ NA PO NC 


18A8:0000 B400 
-uO 

MOV AH 5 00 

18A8:000Q B400 

MOV 

AH,00 

18A8:0002 B001 

MOV 

AL,01 

18A8:0004 B702 

MOV 

BH,02 

18A8;0006 B303 

MOV 

BL,03 

18A8:0008 B504 

MOV 

CH,04 

18A8:OOOAB105 

MOV 

CL,05 

18A8:000C B606 

MOV 

DH,06 

18A8:000E 8AD6 

MOV 

DL, DH 

18A8:0010 8AF1 

MOV 

DH, CL 

18A8:0012 8ACD 

MOV 

CL, CH 

18A8:0014 8AEB 

MOV 

CH, BL 

18A8:0016 8ADF 

MOV 

BL. BH 

18A8.0018 8AF8 

MOV 

BH. AL 

18A8:001 A 8AC4 

MOV 

AL, AH 

18A8:001C 8AE2 

MOV 

AH. DL 
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18A8:001E 31E4 


XOR SP, SP 


J——oljSfl (_y*J ° 1 CS-18A8 tliUjS^a (jl (jjJuui JseOLi 

.,1'S*i»»t S^u)li«a (jl^jJbtll .A*J • IoA Clilj j)T\.'^ wcJi 4_ixaj OOOO (jl(j-a 

j_xVlJ B400 'djLi du\£ MOV AH,00 _>&! ^1*5 t ^Vl S 

. 8AE2 ^ AIjLZ MOV AH,DL 


Aj > — . * 7 jLLulJ 1 ilil }SL~—ut&j b jSILill (*±a f> (jjLj q l iiv . A i y<a jfc 3—6—15 

Dn ^Vb 

(jlj—ic- ^ A n cflU 2 fc Dn *jSlill (jx (j^xja f-_j4 k (j£-aj 

j—A (jj—S j 4__j|jull (jlj—ic -_5 c dlLj^ gl?fc a ! 1 lA.AiC. (j* L\mh 4 jl.'nll 

• La£ t DS {J? 1 uu ^l (jl^ji*Jl 

C:\TASM>debug example2.exe 
—r 

AX=0000 BX=0000 CX-001E DX=0000 SP=0100 BP=0000 SI=0000 DI=0000 
DS=1898 ES=1898 SS=18AA CS=18A8 LP=0000 NVUP El PL NZ NA PO NC 
18A8.-0000 B400 MOV AH,00 

-DO 

1898*0000 CD 20 00 AO 00 9A FO FE-1D FO 4F 03 FD 11 8A 03. 

1898:0010 FD 11 17 03 FD 11 EC 11-01 01 01 00 02 FF FF FF . 

1898:0020 FF FF FF FF FF FF FF FF-FF FF FF FF 83 18 4C 01 
1898:0030 98 18“FF FF FF FF 00 00 00 00 

—Slill (j£l—*1 di\ -jja-vo (_pa_)C- ^>4j DS=1898 (J> (jj 3a.a>,jf 

. lo) tUljjia-Q (jjjj tJSj (jl^jixil 1 . 1 $J AjjjjiLo 

Ga ^14^4 c '\\ »Ic- >ifl iiiu 4-6-15 

CS -^jll (Ja.uun (jl Qa IaujI ^aU_jAll iljSu |Aoj ^y*)t\ lAA 

i a<L _kii . CS:IP (jj^-ujj .\ftnll 4 j1aj (jljjc- (jg! . IP _j-aljVl _jjjj-a 

_a.^-all __y^J I auIjj (jl G t—-A jlj j^a^jjill a (jl_$l*ll •^ c ' 

_uiaII jjLuaj (j>a Anj/ 4 jj|.1j (j-a (jjLuill ^alj^jjll . Yi . Pn l tSllil - (jl^btll 1-AA Alic. 

1^_ui sil_lij . _jl__jL-jaij IP (J,^ iu,<oil (Ji<aaJj ^ — RIP _j-aS?l ^l. ^Vun lj V jl IP 

di ^ - GOO IE i -liUl l -Lku tlllj .a*j . 1898:0000 (jl j«Jl (> Aua£Jl 
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a .S jii' jjc- ..mAll pllnjfcl -MSn Trace, T A*j\ia (jSLaj 

. \ _&ju£jj U_3 _j>h1jSH -3-lC- ^A n iS.U.-Sl Tn J-aVl ^l-AAiioib ojJaij ojlaA 

•j jlijpa {ji Ljaji liA _)Sjd , I.3 &Aj i <j-o S.la.1 j a jjlnA 3 Su>h T1 ^Jj&3 

»^g^.a>oSl lA.Yi.QVi a j lr~\ \t ^jljjc. (jl AjV IP 

^ _ a^\ i-^UN^j di^.-r>.j,n,oJl ^tiA i *'4j j'i-v ^ ^^- ; ujj} _^Jau qjItL (Jfl Juijj .ixj . CS 

: ifk ^ IS* 

C;\TASM>debug example2.exe 
r- 

AX—0000 BX=0000 CX=001E DX-0000 SP-0100 BP=0000 SI=0000 DI=0000 
DS-1898 ES-1898 SS-18AA CS-18A8 IP-0000 NVUP El PL NZ NA PO NC 
18A8:0000 B400 MOV AH,00 
tl- 

AX-0000 BX=0000 CX-001E DX-0000 SP-0100 BP=0000 SI=0000 DI-0000 
DS-1898 ES-1898 SS-18AA CS-18A8 IP-0002 NVUP El PL NZ NA PO NC 
18A8:0002 B001 MOV AL,01 

tl- 

AX=0001 BX—0000 CX=00 IE DX=0000 SP=0100 BP-0000 SI=0000 DI=0000 
DS=1898 ES-1898 SS-18AA CS-18A8 IP-0004 NVUP El PL NZ NA PO NC 
18A8:Q004 B702 MOV BH.02 

12 - 

AX=0001 BX=0200 CX-OOIE DX-0000 SP-0100 BP-0000 SI-0000 DI-0000 
DS-1898 ES-1898 SS-18AA CS-18A8 IP-0006 NVUP El PL NZ NA PO NC 
18A8:0006 B303 MOV BL,03 

AX-0001 BX-0203 CX-001E DX-0000 SP-0100 BP-0000 SI-0000 DI-0000 
DS-1898 ES-1898 SS-18AA CS-18A8 IP-0008 NVUP El PL NZ NA PO NC 
18A8:00Q8 B504 MOV CH,04 


LiV& 


.3.3-jjl jlo A A A-*l& jXjJbj Juijj (JA ju'sil ^ 

jj— jaI a\ j—J l cjj!— ill —ic. ^—a a Ea ^ 

jlj—i*J! l. S A dj\— j j 1 ?>a j> y I.3A CLp*. t 

. ojiA d&Lo hdati £.3 j; 1 ^- ^oJl 


7 - 6-15 

• en t er Q 4 jL3Sj 

4j]c. i_i_j^.j d£X ~y nLA.ll dAjjW a\ 4_uljj>iSl Aj^. 1 j'j/b 1 JULa 4 _jL1£i (J 

. jjfi 


O-rU 1 


7-15 


? A j.iAtJaH J^usaa-all La * 1 

? Cli^ uiaSI l *ij *. ^ig^i'1 La .2 

^.al .1^ '** £ JJJ ^—£1 (J *-SJ lj\- aj ? t jc. ^)Lusili».lj t_Ju^i -3 

^jaL—J^Jl ^—j cLL — iLu J\j AH , AL (jj l 1 ? *- ^ 11 ^ ci>a=>-j ge^aU^ s4iSsi -4 
?La^_La (J~% uta (_gl diljji-> «n ^i3 ,jjJ} mall (_jjAA diljji^o (J1 »\jJ-ujIj 
? AX , BX S <du 16 oh^ C&J 6^ OiJ^& -5 

a _cJ_«J S^xsil L)^j 1 cJLLa ^k 4-uljj.ii! <La.lgt-aU^jj ac.\ .6 

? <JLLall ^k La£ Cy* V.ij jLuull <j3^j 

~J L.A. juijj Juu Cj^L^ujoiaJI CjLj’i^a ‘LlLifa £-a ^Lill £c-aL}_^jil £fu *7 

: Aj i^k jlL^al fj; jjaLi dj^L. -s m ^ l l ^j! jLuc.tj 

AH AL BH BL CH CL DH DL 

00 00 00 00 00 00 00 00 


MOV AL,05 
MOV AH,01 
MOV BX,AX 
MOV CL.BH 


MOV CH,BL 
MOV DX,CX 









jiSfl >>(ji 8-15 
Jump Instructions 


(Jji (j_ a _J_<aljV) <-^1_ ^caU_) 3I Ajjlij ^j£) ^cIUca!) (jl 3-aLstJl SAdUill 

< _pa__ju dll_ ia 'UjaVI ,_gS dili liwilj a 21 j t ^ 31 ^. 0 aU_)J 1 

*\ j»7i jl . la cMia t _(jl£> 4 oAdUil! t> AA ( _ s Jc. g* v * tUnTt dAsttl-iill 

V AA—d III*. dit^J all £ya /j^Jt-o AAd ^}aI^VI (j-a A^-ja~\ A J)l A-‘n» A *LlLaO 

dl i*s <n*i —ill j-aljVl (_j *~»» j _j-i3jij l£Ua ^lU-Jl g-lil Ail . (JaIjaII (jA ^jlgi 

I_j^ill _)-=»■ V (jlS-a Cy* -\iiVlII 4 j1a*j 3“H 

: <JIaK o^c-jj (^lj 3“1' j^ljl 


-tAiiri j>a 1—c- 




Unconditional jump la g >uUll jj& .ffiJl 1 - 8-15 

Jjl *C^ll ^—jj A_aaHl! AaLojca gJL*-<i3l (JSuj -la j^juiaII ^)_i& Jiill __)aI jl Aji-2 Aid 

1a \ -v j jjjjfLi ^J] ^U ji (_£Al| 3^^' iAA . -la - )Jji _ji Aj 3 3-?“* ^l lj AjAa3| 

j_«1 dll__1 a . dllAS jaill .^a! t 5 ^ ^-*^-*-11 *aa ^Aikluii ciua* label A^Xju 

• _>^V1 y>J JajjjuLall j-id 3iill Aj.~s. j 

jmp label 

: ^glj La dlli ^gic- <JIja£ 

again: mov ax,05H 
mov bx,ax 
mov cx,bx 
jmp again 


t a —jIJ 3—“11 aIjaII mov ax,05H jaSM Jda l^lAilujI again *uji*ji cau=v 

—j| “LaAJxlLuiAjl diLajljtll Ja(j<a . A mil 3^1 __)aI (_gA l-d-3t I^aIaAI> ml LaS 

3-loj (ji (j£aa 1| <j-aj 1a\I jl (jl (j£La All (j-aj (_sA^a| t-Js^au Iajj (ji AjV 

t—lUi UJA (jlc- <AlXjtl! (_ff VI Ljajj t j . \i_ja. 3 1 (jlj ^LalDljill Olj^a. A Ad 

Aj-=^J (jA AjV «33aS . (JOJJ cJ3a£ “:” d 1 T i ?dJ 4 

• >»Vl AjIajj Aj^iljtll Ajl^j (jjj <ai-uiA 


Conditional jump ia $ viull ffijl 2 ~ 8~15 

IaI t I n w a Ua^-Ji ( jia a Ia| VI (jl 3“^^ (j^ ^_jSll lAA (jli ^x«VI (^3fcJJ LaS 
Cl^^l ojLuiA ^ 0-«U_)3l jAJuaiiAj -»ij (jl jiSll (jli Ja^kSll Ia^ (jl^ij 
dlli^—3 t jalXc-V! LajIa ^.dajj 3“^1 -la(jj • 3“1^ Aill 
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E —i (_£jLuu jit-all ^Ic. jl <j;i t IjAj^o ^jLluj <La.n.tll dijl£ til y&ja jia 
. Ij&Aj ( ^Ibuoil l^j ^La 3 -jUc. _pJ !>Loik t5lUA jl£ lit 1 jia c*SUa jl 

^il—X^li £—a —ui'i/l S jj— j£ilj ej-ig-uill jiill _jxljl ^Jajt^a j-uj ( 2 — 15 ^ 

c3—lE f — 1^ j" jj&V 4 Vw a 'UI^j 4JajjjSL» jia ja1j*I LJaji (ilUA . 8086/8088 
3 jj £3j i ji^ail jj£*I 4-a d l i ll CjjIS ! it jail ^j-ixJ <_$ilIj JA >4^1 

1 j_Lt-ca (_gjLuU ^Ic.j I jii-«a (_gjLjti ji» ^-»tt ^Ic. jt£ til jLuaii 

. L^/l 
«• 


-7- 

3^1 



JA 

jump if above jij^ali (jjja 4>mll <diit£ til jiat 

JAE 

ji*-a (_5jUj»j jt j4v.iA.tt (jja A mil cjilS lit jiSl 

JB 

jump if below ji^l diaJ dijlS lit jial 

JBE 

4j jLuu j| jq^aU dw*^ Aadlill til jial 

JE/JZ 

jump if equal jij-oll cSjEu ^ >■ jVdl <dut£ lit jial 

JNC 

jump if no carry lU=- dlllA j£j ^A til jial 

JNE 

jij-calt ug jLuu V 6it| di3l£ tit jiSl 

JNO 

3^ilt ^gi jldsua dlUA j% ?! lit jiSl 

JPO 

jump if parity odd 4 j 4 ja (^jEll (—u\£ lit jial 

JNS 

jump if no sign A^uil caj\£ lit jial 

JO 

A^dlill ^gi jbJaja lilliA jt£ lit jial 

JPE 

jump if parity even ^=“jj cs^jW^l Cajl£ Sil jial 

JS 

jump if sign ^>6^1 diitS lil jiSl 

JG 

jump if greater jiuuall (>a j^l ^utll dittii lil jial 

JGE 

AjjLutS jl jL-oll (yA jjSI di5l£ lil jiSl 

XL 

jump if less ji j^II C>* da' dijl£ lil jiSl 

JLE 

^jLuu jl (yn Jal 5-idlill dul£ lil jial 

JCXZ 

jiua {jjLaij CX=0 jatjuLfllt jt£ lit jiSl 


jajjjjLall jiall _>«'jl ( 2 “ 15 ) (Jj^- 


3-15 ||LL> 

I_jl£ lit -i^j BX (Ja_ ulaIIj AX d^—undl diLi jlsfc a jjlL l=mAjjj <■ 

_a jii-a j^jLuiLa J-lC. Ulfi lit Lai c DX (dr*- jjbftll ^ 1 £jJau jLj jLujILu 

. BX J AX jA>-m*dl j-a d^ dAjjbm ^gAc. JaliaJt £_a tiA DX (J ~> uiA \ 
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<j] J-a Ail £-a ^Jtai jAt 0-aL^Jl Cj b fr .1 JlA^i .ia.] 

. <_jLul=»JI JaIj] ^b J 3*-l Cjlilb Ji, jjj^a jSSl fcjlUA Jj£j 

MOV CX,AX 
SUB AX,BX 
JZHERE1 
MOV DX,0 
JMP HERE2 
HERE1: MOV DX,1 
HERE2: MOV AX,CX 

l.- aS CX (J^juiaSI ^ AX (J->j..u.aSI djbji=»^aj Js§ 11a J 

cii__i^s> AX qa BX cJ^jouii! cjbjTirvA < (Jj*^ _>oSn ^ 

liiljlij AX CliLyirt a (jli tdl^l t AX (Ja-uidall ^3 A ,7k,* jJa jSjm 

jl 3 Lua A ^ u.i Cjul£ lij dll j ,1*J . CX (J> >« Jl LgJ Lxlaii^.1 3S3 

LS~4 j~*k l) —stj DX ^^3 1 ge-aU^}Jl JojjLaL* 

_J Lua £jtiaJUaa JjjjLluIa jjp. Jibt-nuJl jl£ lil La] . TTRRP. 1 4-alJLill 

C> AX t^Ljl^a J>a1 HERE2 ^bJl Jib ^ DX d^l\ ^ 

, CX ( J~> 

LOOP v>V] 3 - 8-15 

A —c.ja^.a JiiL j LOOP _)-oS?I <--.ibl~> 11 (JclxJ ^Ia^iLluVI _jaI jSfl Ja 

(_5 jl -UJJ dil_)-all (j-a JSJIO Aj3 S^)j£-1a 1| <ADbtll (Juj 4_Lu iijj I <nll _>aIjSM 

I ^Jb La (^Ij _)lail (illi ^lc- JLLa^ . CX <J~n,»ia 11 dauj'ij% a 

MOV CX,10H 
HERE: MOV AX,00H 


LOOP HERE 

A —OLfcllj LOOP _y &i JoJ S^_j2k.^all ^alj^l ^aL_^ll Ibb -*>»J“' t.Lu-k. 

J-aa CX (i?—u^l L5 a Jji^a ^*1\ Ua S>a (lOH) 16 J3e. HERE1 
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SCldjiaa* Jj! 9“15 
First step to memory addressing 


J LO IaAjj S^)£lOi £a (J^sUlaII ^)l2Sj_jJa dilliA 

Direct addressing S *Uj jJa31 1~~9~15 

( Sj— uoUjo A-uiil j-<^9 Axa JaIxjSI O^aSI <bLijAal| &OA ^^9 

. S^SlOl (J^atinU S^jujIaaSI Aih^jaSb 4lijlxSi &Ob Cja/lui (dlSjlj 

: 30121! _>a!jV I dlli ^ Jll^ 

MOV al,[2000H] 

^—lj o_j —£!Ol ^—s 2000H (jlj—i*ll ji <—uLll dibjSa-« (Ja 3 ^^.ixj ^*Vl lObj 

• al (J. a > hi < Jl 

MOV AX,[2000H] 

• AX <aL 2000H (jljj*Jl <_iU j aa (JSj ^Ulj 

MOV [31F2H],AL 

• 31F2H Igiljjc. ^^ili dubll cs^J AL (-) •> .»‘a 1 1 djbj l a.A (JSj ^Oij 

Ja - Sk-IiU j i AjaAj JaVI ^ SjjaLa (j!_jixll _>a!jVI oOk (j£i ^gk A2| -SiaOU 

• [ ] Oi*M^' OH 4 ^ a J fb 0* J 1 ^' O' 

: ^bll jaV I ^9 Ia£ (Ja*a Jajj O'^ 1 *^ j*Ji O' 0^' O* 

MOV AL,table 

Ol • AL J a U1A 11 ^—Si table b sLujoaII dubll cjUjl^x (Jii ^.‘hm 

<2)1 <_gl . dil_jLuli ^Or* 1 j' a ^^9 c9.1t> a LaaljJ Oj^ d^JjjoLiAll ^hJJfbxll ^JA~y 

j vU I <Ja.- uia ^9 9^a.^Ali <j'ji*li ^ja f.|juj| DUIa 2000H o'0**^' 

.DS 


Indirect addressing S ^U-alt 4 aj jJbll 2-9-15 

cjl_jLu ( x—a <JaI*1H-j ^tAjau ^jljll tJj-iaaSl ^ UjfSo U>£» Li^ixJ! ,jA aL^^U! a Ob 

<2jj _SLs 3_IL^JI aOb ^ Ajia (JaIxjII ^uui (_$0l Ouy S^lOl ^ S^j^^a 

dl_Sj Jc. JlloS . BX, BP, SI, DI : ^lUJ! dOi > ., U A ^3 Ij^^a 

«Vi a—^ i2 ^11 *a1| ^a 1 illLj 1000H BX O' cP 3 O 32 ' 

j jL^b ^IbtAl! fJ iuA aiuil ft 0b ^ . MOV AX,[BX] : ^bl! 


0—* ^A. 


Ji 1 g if. >>ijj BX cJ> mrtll ^9 9 j^.ja1) ^A-Jj (_jilij^ 1000H (2)'^?^' t — A 
1—4$ ^'^jlai^jaII BX (J^jaaSI dibj ty a ^ji (_$! . AX ( J'y > n^U 

jji— uj^SII _=mj _£. ^^99 i i g ■■!<*« Aa j Ua!) (^_}iul^ Aa^IxaII (ji _jic- bjl J 
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w _a Ujl j US AX ^ l g * jJjjj BX Cjljjp-t ^ gcJU-aJl 

^_Lri.1l (jlj_i*Jl (j! I-i& .iS^j ^jl i pau . ^(Ja-jj^Jl Mjjjc-) _pxll l3jk 

^jLjuuSI i 4Ha.| jj -l*_i DS (Jp-m* d)Li j*U a i Ljj-usJuo t ^m-vj *da j1« .. flll 

<jl_a DS=0100H J? u'a\ 1 djbjj^ diitS IS] jJ\ </i i UlLu UjSj US cjtu 4 

4 —Aji <_ffi—Jij 01000+1000=02000H tjlj-tljbjja-a (jjjLuJl J-a^l 

Qj—brj BX, SI, DI d£U, .-^Jl J U_dJ . AX <Ja—11 ^ l**-du j 

<jjjl—ic- o j . i»j BP cJ?- UL ^ Uiu DS cJ >^ Jj (jjjUc- 

4 ^U »I 4 JO SjLjC. ^3 15^ (JSd . SS g-4_ff_ 3a t 4.i l (J p . m - al AjjjjiLa 

^_jj jfc.il Uiajl 4Jjj*-ll 4 jjs jjJl lUk 45 ^ 4-JUstS • £_)SiiiJ S^pSUall _)-tC. AjjLtSl 

: j-ljVl 



MOV CX,[BX] 

MOV [BP],BL 
MOV [DI],AH 
MOV [DI],[BX] (UbA) 

jl dit— jU]| g-j—a. -a (aAj (_soilj) CjUjlau^ (J%u» JjS/1 j»VI Up. 

, CX <Jp—u^Jl c5 —Jl BX cJ^laIIj 4aS] jLLaJI j data segment cjliLull S jSl j 

(jlj -ic> <_g-J) B X ( J^ . mrtl l (jjQ cJj*^ I *- it mill dAjjU A (Jajjtn ^ISJl _p»S? I I A lu 

C_a » - ga il l (Jii| - u> dilljJl J-aV I • 4 > a^S - ni l g. ja. (_s-3 £-SjJ BP (J~> tn-nllj 4jJl jLJU 

e j—a. <_£—3 £-- Sjj DI (JatJJudL 4 j1| jLuLo jljjc- uty AX (Jam^ l l ^ffjlatJl 

U — 4 j <>_}S|j S^)S|j d>4 4-iSf ^4 £-j*ojuui j4*a dLslliill j*VI Ul 4 diULull 
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J—aIj! Aj-alik. CjVLx ^ V) 4 j ^jaui/i jjc, jp*ll (j^> 

. <_£j_^adl (Jjul^Lu) 

uiLuoJt j-alji 10“~15 

Arithmetic Instructions 

<_»J—daljj -Jailj (s & ^iiAJjaVl *LiL lAA>fl» ^XaJ c _ s Sll C-iLuiil! 

. dul6 jl du 8 diULu j^Ic. UjlJ=fcl <jSLaj djLLudl oOA JS . 

ADD Mis vd 1 - 10-15 

• ^^A ^ybl\ *LaLh 1I $_jj) unll 

ADD destination, source 



c*-da>3j destinati on <-J»^ ll ,*-* source 43^4 


: ^Jj La till j AJlLal (jA . (—^3 A-St.n*dl 

ADD AX,BX 

A jll AX (Ja-ui-dl dsL) jia~a BX cJt> ><udl dj\jji=k-a JjoS?I 13a 

_wj , dul6 Dg \a <J£ (jjlijLixA ^ 15a (jl Ja2k.V . AX (J j > u' i aW j^a 

. _^aS?l I3gj l^-idajj LajLUj (j^ (4-15) 
I ^ Lj J>iVl !5A Ls io ^£La1 
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ADD A1,CL 

JjVl <—S i-iaill £-<a CX (j-a (JjVl <—b-aall dabj l-w i <_SAll 

. AT, (J-> mall ^-3 A'^.U 'll £aduj AT, {J^kjouJi 

ADD AL,[BX] 

C—BX J>_ —ui-ai! ^ AjI jic. <_£All (du8) S^)£Ia 1| (jl^a djbj T' . ^ - a <_sa1! 

. AL mall ^ A^-mll £-dajj AT, (JakJuL&il djbjlAa 


ADD AX,0F437H 

AX (J=> ijuJI gu * (dj—:I6) F437H *bukll j! dubll _>-qS? 1 Iaa 

IA u dul j (_$\ (J_j 3 0 £daj pJJ SAlxli ^ . AX (3 ?jjlaII ^ A^duil ^- uaj j 

~ 1 lv4 l ^ a A _jj ^^Ac. -LIVa!] dubll AjlgJ H <-jj^Jl ^-daj il\l\£ j 


. (_g^) *■»* Hull 


ADD table,20H 

\ _j^ill ^daoj table { _ 5 ^a-uuJl S^SIaII (jBLa dAbj ^ . ^ . a 2OH dubll ^aA! 

dil iLull £-bLi ^ ji-kjjVI Ia^J a table (jlfLall . (_}JA3j ^9 

: ^Ibll dllA j^glc. cJb-a£ . define a^jjII ^a\ ^l,A*unb ^-ab^jAi AjI aj ^a 

• table DB22H 

. 22 3-aJOI I^aLxjj table l^-^l dub 3^-1 Cjr ^j3ll j* Sfi Iaa 

• table DB 22H, 25H, ‘A’, 33H 

A m-Al l 0 j_&j i AAjLuill AulauVl ^uall \g jl-nijj dub 5 AAe. 3 lAA 

i word A—a!£ j —(^aJI DW jbjVl bdu] cdliA . table ^Vl A^b tl£bai 

j-aVi J <■ djl-aK 4 3=^-1 (_5A1I DQ ^-aS/lj t 3^-bb <_£aJI DD J^Vtj 

(J iixu ^>aSM J JyvLi]! ^l jSM aAA . d'\aK 10 3^^ lS-aII DT 

. S3_3>' % ' a ^' S^j£1a1I Aus£ dub (Jjl (jljic- 
., in- q^)£1a ^jt£a f.a-%. (jbaj ^ Ail ( _ ff A ^>»n VI l-Ukj ^all p.bjujVl £y* 

t ^giucLwjVt Ail (—(^a ibi. (^Ibll ^-aVl Iib>ia . S_)£Ia D^ 4 

ADD [BX],[3F20H] ^ " "' ” 

( _ s 3 Aj—^3^11 31 dibj3r> /\ 3F20H dibjlb»_a ‘b'i/ 

. 7-JAJUU ^P - lb A. lAA j BX (J > 


ADC U\ 2-10-15 

’ ^*Vl Ia^J A^Ull <all 

ADC destination, source 

P —a destination —11 p .—a source j a—^- u J) ^ jJ)t\ Iaa ^a diux 

A >> bll ^-da^j t Aa.1 j jl 1 (jjfil Lg ^lj carry flag cJ o- » l i dabj. l ai. o 

J La dlli Allal £ya . (_sA^ll ^a 
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ADC AX,BX 

AX ( J - f> wiaI I CliljjJSk-o BX dlLs j'W ^ liA 

(jJa—joLA ^ a., j _}aSM 15a (ji Jiok.^ . AX cJ >“ l< > ^ (jr® £-»-^sj ^.lc- 

. J—oS/l l-> U^ajJ Luwaj OXi (5 — 15) . (J-oJl ^xlfc £ua Cjul6 \ <\g 1 a (J£ 


ADC AL,CL 
ADC BL, table 
ADC CL,40H 
ADC BX, [SI] 



4-3>-U1\1 X. 1 >»**'J (Ja~>Jt £A l—AAgJi £_A jJUaOaII djLj)*i -h A _Jja IjVl eiib (j£ 

Lg—^ * ADC j ADD OX cSjtt 0° ^ ■ < - i ^ cs* 

: ^11511 1 ^d -^- .i t3L>*^ 



u— a 4..->^111 ^ _4A78B451 j 3F246718 jll £*?j W-U jj «_iSI 

c dj- j32 oj^* (JaaS^II c>* lS^ <J^ 3*=».!iLj • DX j CX j BX ciDL^-uiaII 

^wa lui tiUjil . oAa.lj S_)a dij32 La^La (J£ J ^t -A-vl <Luajj fcjlliA 

(B451) ^Sjll c> JjVl <-^uil ^ ^ CXj BX u^i^l ^ JjSn 
~ Sjll O^* i—fijuaill ■4 *jj ADD _^°Vl ^lwiiJLuitj BX 
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Ja _aJl fJc. ik! ^ Jo. ADC cx J?u^ll ^ (4A78) 

(^——3 i, j_i.! < AjIaC- (j-o (Jaa. cf l li A D_9^d ^ 4JV 1 ^^3 

£- a=>JI 4_lLac. h*vV . (JtlLJl (jigJ LpjLiiajj Lqjojj (j-uj (6 — 15)(J^ * jbljiC-VI 

j—3 AjS/ ADC j-«Vl jab- Alm lj (_>ao]j ADD jaSM fJ-i A imlj ^2 i_jl=o ^jSfl 

4--^.fill! JJ^JJUO Iaa AAiLjo A_sLaC. t> (J<a~lJl ^klc. ^UA2k_Lul3 ADC >aSn ^JkaJLu-l 

. Uai. 3 gU>; j 



- ^SlUl-i (jl (jS-aa]| (j-c AAjVxult ll AjIaju up (j; jJl ^-aU^jJI 

ADD BX,0B451H 
ADC CX,4A78H 
MOV DX,00H 
ADC DX,DX 


SUB r M US 3 - 10-15 

=»-Vlj jLUc-VI ^ <3^=*-^ V i Jja jlall i^iljA 

-a j . 3 — ^a\ I dil —t j — SUB jaVI . jUjc-VI ^ (JasJI ai.L 

: jaS ?1 ^viLasii ( <—A^rnll ^ <■ L ^ 311 dibjiL^A 
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SUB AX,BX 

^—3 4 {<— AX (j d a ^ x d l^ BX (_4-w4ll ^-^lajja 

. 41a £- j_)lxdl Lolld j&> ^jfLs <—^jl CS^” LA dfl^i * AX ij?- “' dl 

I ^l\j]l£ £-^)lall ^aljl 4_liLal 

SUB DL,CL ; DL-CL-> DL 

SUB AL,[BX] ; AL-[BX]-> AL 

SUB BL,20H ; BL-20-> BL 

SBB c M A 4-10-15 

. -\ i ^3 mi l f (. Sd gll CF l 4^-1' ^1&_j .\ u « . a ll rJ^ ?k ^ 

’. ^ La dll 3 4l!Lal 


SBB AX,BX ; 
SBB DL,CL ; 
SBB AL,[BX] ; 
SBB BL,20H ; 


AX-BX-CF ->AX 

DL-CL-CF -->DL 

AL-[BX]-CF ->AL 

BL-20-CF ->BL 


cfr -*S0J SUB 4^ D^Vl <> 

(_S-tjl (j^La-ail (j* (did (Jy SBB _>aVl 4^3 ^ 

. .» ■>■■->11 val q | a 


d=»-^J (_A=kj ^1 
■.' ^alj! £_a l_bi_vJaji LaSl 4‘ild -4j» jn 


CMP Aiufl U 5-10-15 

(_£d_ll CMP AjjlLall ^al (.'*^Unli‘i\l _}i'i£l| (_5^ S^g.tnli CH® 

l 4_ilLill <jaLt3i o^jj) nill dj 

CMP destination, source 

f t . . ..i. >i j pL L Ua j destination t-Sdfrll £y source j-iiAall ^ j-L Ljlp>. 

^-uiLiiVl t—ilAik'il jA IdAj t JJOXJ (jjd (— L lfrlt Lg Jbj (3^1 J QiOjil ^3 

^ A ^jJsSll IdA djjji S-lus. jll SdUlLuiVI . AiLLull ^al jlj IdA Qp 

4_d3 _ ILsJ _ill diLjdadll Jh^l La ^j41L . ^•^)lall IdA 4 j} , 1 j ^»!>Lc>Sn Jdtd 

_a d=*lj (_gi UadS jjdiu £)jd !>LLa (j-a JJ^l Lc^jI Ai^aud (jidlj ^1 _)^>d 

(jia^)_Jill Id _ A (_£d3 _ ^ 4 tSjLmll £-^)lall _)>»lj1 (jis <UlaJl odA ^ Clui. (JJa3^>11 

. CMP J*)l I cJtj^Vl adA ^ dlldl i S^jL-a 
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DEC q INC *>i 6~10—15 

. A ~sJ j| jlA-S-aJ _jL-ailjJ sjsLjj jVi (J- 4 *! 

: (jJ_>aSn (JJ.A 3 J 4-41*11 Sj^j-all 

INC source 
DEC source 

: Lo dlli *i£jsi q*j 

INC BL 
INC CX 
INC [SI] 

DEC DL 
DEC [BX] 

f.\j U1 J 4^1 ^ 1 j! 1 £-*=*3 

. SjSIli dub jl (clu 16 jl 8) (J=> mo ^jl£ 


5-15 Jllo 

ts—a *— *4^11 BL j CL (jA^-uLAll d:Lj^Lak-a (_i jjJaj ( a_j£i L^-aL^j L_U^1 

. jj^Ull £-42*11 (jfr fc5l]jj AX Ja.^11 


MOV AL,00 
MOV AL,CL 
DCRBL 

YY: ADD AL,CL 

JNCXX 
INC AH 

XX: DCRBL 
JNZ YY 
HLT 


6-15 c\ liU 


£. i CL (J=»jjia 1| lliljj pSt - c t _ s lc- AL cJ~> ClA-ljp-* rt ajjdJ LJlS^I 

£j—c3—u— & ^A? DL (J >***1 1 ^ ^Lllj AH ^ nil ! 

• JJ^' 
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MOV AH,00 
CMP AL,CL 

JS XX ; CL>AL put AL into DL as a remainder 
; and stop 

YY: SUB AL,CL 

JS XXI 
INC AH 
JMP YY 

XXI: ADDAL,CL 

XX: MOV DL,AL ; put remainder in DL. 

HLT 


MUL m vuaM 7-10-15 

' jjaS?! *Laljdl 


MUL source 

16 ji d)-J 8) source L-Jj-du IjA pjL CAi 2 fc 

<jl—£ ii! Lai i du 8 j^juaud! (jlS Ijj <=iUij AL (Ja»jJiA3l a j£li duL jl 

^1 ‘ill L_^jJaJl (jl i_g\ . AX dij ] 6 

_ & t. * ' ,. m~v ^gjc. AX (Jr» modi jl AL rn.aH Lai LuL (j_j^Li l_J_jdall 4_i1axJ 

(jj—UJ_>ddl MaLajtl ^lilll c_i_jLlS (jli dij 8 J-U^c]l q\£ LI . jJU-andl diVu 
uSj —W AH j AL (jiiv JUiA ]| < __ s 2i <~v nill j*_dajjJ U j&j La£ AF. (J^-uud! 

Ll . Ij—Ls ^gJcrVl t-L-iaill AH (Ja»-uJjdl ^Ailvll £y* I t—L-suil AL 

I afS AX (Ja-ui-all (j^Li l T J_j>./nll 4 , d a wJ dijlall (jlj dij 16 j-lt-a-oil (j\5i 

—JikJ (_gA ll^ AX (jjL-uj-all £jda J-* L5 5 ^•■? > -i- L dl (j£lj t L j£j 

(jl-a £-fL!ib * CS^^' * J^dl L$J^i DX J (^- >jYd l (ja p jadl 

; La cilij ^Jlal <ja . 4jLa*Jl alfrj Jjljj ^DLe-Sfl ^ 


MUL BL 


(Ja_ ulaII 4_=diill AL (Ja»jjixdl JJL (J^-uiall diLj j*t*\ a 



MUL CX 

J AX (jjl >A * u di nd l ^t-j-b-)j AX j CX (j d> »|^ I dibjli^ t_JJ-du ^jdl 

. DX 


MUL [BX] 

( J'N- >«a II jjl ja*JL tg_dl jldLall a^jSSill duL diljjSa-a UJxiu ^jJl 

• AX (■!■>»»-d1 ^ 3 . > . ji dl ^jduj AL (J^».» »<d l ^ BX 
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4 —tOJ 3 






^gA lg„u:y» jl Ia j5l=»J (jl t j '~^>ji ^glSl ‘La^-all pLid^l (j* 
: 4_JLlll oj^jjL-aSl j^g-ic- AX 3 1 AL ^dulij^ 


MUL 05 
MUL 3 £24 



p j' * (_J_)jJbJI j^aj? (J^uiSi! 15 a 



ill !5 a ^.la-ILd V jl (JifcjxA /_$] ^ dojlill ^->-fii (jl *5 a ^ 

. C_l_jdall 4aLaC. ( ^j3 


DIV Us 8-10-15 

: j^gA j-«Sn i 5 $j 4 _ 4 t*ii 6 jja-saii 

DIV source 

_).i faotll (_glc. DX J AX (j ^? 1 mAl jl AX {_]> »«< 4 | 4 _ajoiSj _JjaSn I 5 A < -*Vpfc 

<j] (_$] . Sj£l 5 diA jl (du 16 jl djj 8 ) !l^-uui Dj% source 

; ^J .~w /iaI I C. v U»W ^glo ^ jj -mi La li Lai . 4 _}lc- ^jALall ^jA Laj |«5 (jj£j 

_-uiibaji dstL c. '$»»>> 4 jIjj (j_j£j 4j*i? ^jJuiLa]! (jli dij 8 (j\£ 15] .1 

(jj ^ 3 1 L=JI o 5 —a ^j . 4 JLJI 0 5 a AX UJ% * 4 * j 4 -ilci 

. AH (Ja^JJi-all (gS 4 * »i'jll 4 -lLoC. (j«a ^SIaSIj AL 3 ?“ >«-a!l A^ajAll £ jli. 
AX t *i . DX j AX t j : 4 > -‘- a > A <j_?^ ^ jju i LJ l (jla du 16 j 4 j-sl 3 I <jlf* 15 ] .2 
^-ajLiiSll ^jL La] . ^(gl&Sf 1 '<- 'l ill (_gj!Lvj DX J 1 C_fijueaill (_gjIikJ 
. DX >o<all ^^3 »_ua 4 Jli 4 .a mill C> c^M'j AX lS > > « 3 i ^ 4 iU 

t ^g-L La 4 .^ i. it’ll I dsLiLoC. 4 jj-al qxi 

DIV BL 

( 3 ?-uiaII ^ *Lrfcjj.ill £-jJajj BL c 3 =fcJJi-all ^gici AX (J=uu»a 1 I diLlj!Lx>s (_j 51 l 

. AH ck^all ^LlSIJ AL 

DIV CX 

^g —3 4 , -x . mi l £dajj CX ( 3 ^-ui.all DX J AX (jj\^>.»jn\l dAjixwa ^Aj ^511 

• DX (J=uuiaSI (_gfl ^Lll j AX 3 > »'<all 

DIV [BX] 

jjlpistil —j lg— a 1 ] jl—ui-all Sj—^I 5 il duL 4 _ 5 Ic- AX (J^jowJI djLjILi^a (_ 55 i| 

J?- Lg - 3 AL ( J> “^l l (^ 4 ^_lli]| ( juduj BX (^ .ijA^ail 

. AH 
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3—Jjja 3-oJ ^b Vu ul \ g - jWVi jl Ia jjiaJ L.a,>ji o-LuSSH ^ 

• A-a-u^s 4 oLic. 


DIV 05 
DIV 3F24 



^j)~i4 a u>a\| jy*)l JSJiSl JjiA 



( '£—a tj - ^ uix\\t 13 a £ (J?k >»u> (_£ I ^ dulSli 


JLLd ftJ /%! /l^AJ 




7-i5 ,iti« 

1 800H 1 ■n. A t_jj£| 

. AX cJ > >'><4 l (jg* t_J j^) ! JA AaaH 


MOV AX, 01 
MOV BL,[1800] 

MOV BH,00 
MOV CX,BX 
DEC CX 
XX: MUL BL 
DEC BL 
LOOP XX 
HLT 

jlalafl >»lji 11-15 
Logic Instructions 

A —silaLill A _iLeutiLi J-L^aj a t A >slaLft\l c,“it &\ yaJj A. Asi o3a 

_J_)^kJ (_g_Jtll 4-taJbxLajl diLLaxii . jl -laJjll ^_gA IglDLalx^a 

. AND, OR, XOR, NOT ^a 8088 ^U-^i 

AND Ji\ 1-11-15 

' J^A ^yhi\ Sj^jL^al) 
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AND destination, source 

destination source AND LiUc. «d ^ 

—Hj j-Wa.Jl (ja <J£ £fklb . destination ^^-Si ( J* £ 9 

: La ^JiLal (jjj . cjtjJl (j* jAjdl (jjisj La$J (_$\ Lj£j (j! juV 

AND ALJBL 

^_ S A ?■> j"; i.l 1 £jJojj AL, BL {JaI^-ujaSI diLj fi a i a ^gic. AND A^LaC- 

: diLLuil AT, BL L t^? 1 > , n < *\ 1 ^ji ^jiajlja! liCLa . AL 

BL = 10111101=BDH 
AL =11101110=EEH 


gJLK La^LjL^ ojSla, AND AL,BL yti\ LiS *4 ^ 



AND CX,DX 
AND BH,table 
AND CH, 1101101 IB 

j"l La_jlauallj CH cJ%n'rt^il AND AaLlC. j^'jyya jLkVl _>»Vl C*.tu*. 

?\.^A . tl >L l^J SjLSVI J LuLSll ^ 1101101 IB duliill 

, tSlLu 5jtJ 7t a UU l> "'^ J duliil B I— 


OR x&t 2-11-15 

t _)-aVI AjaLxll 


OR destination, source 

destination —i lj source OR $.1 >*.1 & 

-ilj jAjl-siaII (j-a (JS, ^dbJL . destination Q.^ii Lg i jjj 

: (^L La lillj 4i!La1 . <-1 )La]| (J* Ji-iatll La^J <^$\ jjjiij bj£j jjl JiN 

OR AL,BL 

is — 9 ^-=?^i £-Lajj AL, BL (j jN- t u a l l clL y=^A ^glo OR ^jLc. (SJ^ d^P- 

AL J % juiail 


OR CX,DX 
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OR BH,table 
OR CH,1101101 IB 


XOR jJjS 3-11-15 

: 1.3^3 •i-oUi 


XOR destination, source 

^—a p-jJaJjj <—j t j J a <J£ ^Ic- XOR 4. d x > c- o l^a.1 pjj <- ; ’ n-> 

l j^gJb La till3 ‘UiLal (j-° • U-j^2l 

XOR AL,BL 

-a AL, BL md l djbjla-a (^Ic. XOR AaLiC. i/'utv 

. AL J ^ fcjA 

XOR CX,DX 
XOR BH,table 
XOR CH,1101101 IB 


NOT v>i 4-11-15 

: ^llilLS <3 4_«bt3i o_j jjusdl j Arxlj (J-abt>a 4j _}>aVl IbA 

NOT source 

a_3>.lj cJ^j Lii]-i i.a Lui^c. ^j.'u.fn.all ^j^c. plL c~ip>. 

’ t5"^ bo (illi aJjLI (j^a . _j, \ , i . i^a3 | (JjiSj ^g.3 ^afbc-11 loA 4 a jjj ^jla ^ .jAl b^g 

NOT AL ~ ~ 

NOT DX 
NOT [BX] 

OljjJilj L.IJVI j-lji 12-15 
Shift And Rotate Instructions 

Sjl ‘»L j 1 ? Jalfc-k'VI pjj t _gj3l j AuLmi2l ArJjj * Aa,l_jyi £ya (jlc.^ ijlllA 

\ i Q j; >^-b AsJ j*^l <-—u\£ Ijsj “Lie. j_g^L (_g^l p 3 ^1 

. SjluOG l^ua jLjc. 1 ^ ^ jSTi - b a l l ^.1 jVl Lol . ^^ixu 


SAR ,W1 AaJ Til U 1-12-15 

^_j 3I AjUJl Laij i Ig-bxu L glr^ ^gjj 3ili» tJ£ diLijli^o ^-Ij) La 

_a SjLS'in AilA Cib jK oj LojL Ia^Lo p!La jtuull j^j-iaa! 

^_JJ jl_uni! A _,vr».tj cj— 1 ji.1 Cjbjla-a Ljl L$\ * *(Jidi 
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c5 _ij c_j _ftjji ^bajll dull CjLi y L -^n Lai . £-^>sj Vj Laita L^j ialil^VI 

A_ . I 'Labtll Sj^n-oJlj jJi\ l^J b^x-uJajJ La-ut^) OiH (7~' 15) • cL^dl ^xlc- 



SAR destination, count 

l j] 1_<a1 j JsjSa &a=J j ^Tun dulS 1 i] .Xalj UJ^ £$ ^*j count 

^ N'v'i .p_j CL Cjl^all J-iC- £-i_kij-i3 bja £ya _JJ^1 

(_yajykj fc*llj ^glo * 3*^-1 “La bill o^) ^9 COUnt 3° V.XJ CL 

c3 ?—ulaII dib jM= >^a 3 ^ SAR AL, 1 3 - 0 S/I - \d , ~n AL = 10011010 tj > 3^ 

i (j-a^Jl ^Ac-_j AT, 


AL =10 0 11010. 


AL = 


m™T^o 


SAL jUuM 4-utuaJt 4a\ ffl jJ 2-12~15 

^—llli *Ubkll Lai j i IajLuj [ _ g ic- t _ s llSl 'LlAll ^gl) ‘LbL (JS diLjl^a ^.Ijj La ^jj 

C5- (A <—iLijl^i Lai - jtL-alj U3La ^La ^ Lg-Lsjij 

aVi I.X 3 -1 uk> j3 La-UJ 3 _UJ (8“15) ■ cL^ll ^ic. (^J <—lAJua jLuull 

' 3 *“ A! LaUll S^j^ueali j 

SAL destination, count 

|j] \ -«1j Lda oA ^.1 j b^ya ^T),>« <LsJ3yi *dul£i |j] dad j 3 j£j 3 ] La] count 

^•Xida—mj p-j CL (_JakjaMal| ^3 CjI_>a 11 4-ic- £_Lajj3 S^a 3 * jSSl I 

(j-^jlL dlL ^glo <JliLa£ . _^o 3 U 4 -alxil ^3 count 3 * V-xj CL J> «.>ia!I 
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cJ?— uiaII jjli SAL AL,1 j-oVl ^aSS AL— 10011010 cJ ~> £$ 

I Qj^Hus (J-a. "^i l plc-jj AT. 



AL=1001101 


AL- 


0<-0 


CF ~ 1 


SHR fusuto ^Ufal4» Aad Ti\ U\ 3-12-15 

4 ■j'v.U 'LL jLlj c \ g v mj ( _ 5 lo Ailail 4iL (j£ dsL)jIi-a *L.I jj liA 

u uafli ^—9 di_ill dAj j.L a LI . ^Ld jj (J£ ji» n; LjL LbL ^jj jLuuil 

j—*Vl 1^4 1 L^jjJajS Luij (9~15) * li-fcSkM 'Jc. ^1 (_lAjui 

: <tl 4_<iLll S j 

SHR destination, count 

LJ I_ol j Las 6 ^=klj a^yi ^SLui -L .1 jyi duL LI Aa.lj (jj£j ^jl LI count dj-L^. 

_uu ^_5 CL (!■•> >ha!I dil^all .lie. £jdajjt3 S_)-a _p£\ Aad ji^l 

j_pajSij dlL (A 1 " . ^abU Labtll bjj will COUnt (_>» V>^J CL 

0 \—S SHR AL,1 j-VI 4 AL= 10011010 ls & d^A\ dLja^ rfi 

: (jjSlw (J^arxll ^lc-j AT. djL jl-s.^ 






AL = 1 Q 0.1 10 10 


AL = 0 


CF — 


SHL Aj&kLdl hkS U 4-12-15 

^4-jLkll La] j t U, jLaij j^lc. 4JLkJI J\ 4jLi. (J£ a La 

^ v s-a \ Cjbjia^a La! . jUu-aL U^La 3 ^Ladl t5 J-oS! {_^ (A 

Lajjjj (JAJJ (l0~15) ci^-L • SAL J-*Y! l£Li LaLaJ <Ja^J 1 ^ic C_tAAli3 jLj^I 

t ^ILIIS ^jji^’iui Al -‘Labdl _jAf! lAgJ L^njv^ jJ 


SHL destination, count 

1a! \ _ a]j isa Sa=J j ay* ( Vih>i 5^.1 jV I di5t£ I a] a^.! j <jj£j <j] Lai count ( Lu=>. 

^AiLL— uij -» _j CL (Js-uiaH A AC. ^x^aylt S_)-a (_y* _)5£! 4 -=J Laj! 

tiUA ^^le. (JtLa£ . jAU 3 -abdi ^ COUnt £y* VAj CL (J^-umi 3 I 

J>_^l cAbil^a o\* SAL AL ,1 jAn liS a*j AL = 10011010 d^^i J 

: £jjf \\>a (J»n:vil ^»ic .j AL 


AL =10 0 1 10 10 


AL = 


(K-0 CF = 





I £-)jJ (_ 5 ^ (jt Lua LaLaJ 3^.1 I _^olj*| <iuU (jl jjwlli _^aljl 

“J (l 1 15) ^»Jl £)* C$J^ *J-° ts\ 

; ^jSlui A] ‘LolxJl S . 14 - ill (jl^jjJl b, -1,^,1,,^ Jj 



ROR destination, count \ 

j_paj2—aj tdii <SjLwJ| ^ys! j ^ U^._)j 5 La£ count t*vyv 

d^-uJl cjUji=^4 <jli ROR AL, 1 _>»Sn ^uiu AL= 10011010 J>ah.<J1 ^ 1 

: ^jSlui fdc>j AT. 

AL =1001 10 10 \ 


AL = 0 


RQL jL^^lVa U 6~ 12-15 

uj^- _U1 4-1 4-aLall ftjjjuallj ^aSfl 1^-1 b^AJajj Lu-uj (j-UJ (l2 — 15) (J^-ui 

ROL destination, count 

j 4 VI i_-iili >i*j i-n-rv AL = 10011010 (J-w.Atudi jl ^_paj^laj JtLi£i 

: ^1c,j AL (J^joudi dibjS^a (jji ROL AL,1 










<J- Cy» o'JJ*^' Uuuij O&i (l3 — 15) 

- lUliS ^jjfSuu Aj 'Lalxil Sj^jj-oIIj 

RCR destination, count 

(jiajj_tSlj (_gic. JUS . UUj AJbLuilt ^aljSii ^3 li^^)jS US COUnt ^.iv 

{J=I—II o^ RCR AL,1 j^\ ji£^AL= 10011010 o' 

5 d u (Jj 3 ArdJ AjS O^S J*aJl ^Ic- O' lP^'o^W j^Ull^ Q^Slm (Jo^t.ll ^loj AJL 



(J-arOl (j!!3Lsk. o^ O J^' O'jj^' (l3 — 15) <j£->5 



,jjSj — mj A — S A -aUi! a _yfa\ Ia^J U^Ajubjj Ujjjj O^ (14—15) (_JSi5 

: 

RCL destination, count 
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J-aSn 3-jlu JUU Cu- >. AL = 10011010 (jisjfiij fc*Uji 

jjl {jlaijiaL-j (JatJI jJc.j AL J> Ob /i^ (jla RCL AL,1 

t jAH Juijj JjS loa.1_j 



AL =10011,010 


AL = 


CF = 1 



CF = 1<- 



ur4 1 800H Q 4 Sj £1^11 ^ ^lajVi t J > »ro 0*15 jj (. .v&l 

_11 ^vXkiujl . 1910H J\ 1900H o^UVl ^ mjj^I ^Jpuj 1810H 

. s^ij c y> ^j 3 A yjj^' d ' j$*~* ^f-A * 1 


MOV DI.1800 
MOV SI, 1900 
MOV CX,10H 
MOV BH,00 
XX: MOV BL,[DI] 
PUSH CX 
CALL FACT 
POP CX 
MOV [SI],AL 
INC SI 

MOV [SI],AH 
INC SI 
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INC DI 
LOOP XX 
HLT 

FACT. MOV AL,01 
MOV CX,BX 
DEC CX 

YY: MUL BL 
DEC BL 
LOOP YY 
RET 


0 - 13-15 

? DS J CX <3* *1 

J—S Cjbj^ ^ Li DX-20FFH j CX=1001H d^A\ KJ *2 

ADD -a! 3_Lil .lx j (j-a ^ic. JS *CuS j (_j jL >>irt\ i 

?W_ilc. 

? SUB -viQ.Vi 4lL=». j^jLuoli (JI^jjJI .3 

j XOR j OR j AND 3—3L1I >«l jVl p! .») 5JL. <^3 JljjuJl jjS .4 

? NOT 

t 20FFH ^—3J 2000H Jj_£I 31I cjSU l>ua <_£3Sl .5 

(J a ? V (Jlj U _js v^aii (jlS 131 J-F^j t£ll3 

^ L-LmlaJi S_j£l31 ^jlila.1 4jllLcu 13 a ^cLua j 

<4j—Ul 20FFH JJ 2000H S j£I 3J! <4jL cjbja=^ l_£&| .6 

? 30FFH J>] 3000FI 

j-18FFH 3) 1800H Sj£!31i jj£Lj objL-a jjILj L^sLjj c_ilSI .7 

jIa— cYlj 19FFH CJ -1) 1900H <y* S^ LgJJi-U -Mac-SM Ig-la 

. 20FFH 200OH <> SjSIaII ^ ^jjll 

^—js 2500H 2000H U* SjSlill cjbji^ t-i&l .8 

?Sa^.Ij dub (ja (jjSLoJl 33H ^S_>1! <■—s| aac. 0° 

—^3 <*3% nj 2500H t _ s -3} 2000H. 0*° S_j^1aSI cjbjp-\<) ij gcjsL^jj «—£&! .9 

?dub 2 (jjSLdl 33FFH ^5^>1| jIjSj dsi^-o aao (y=- 

(_j- a a^j Sljll dll-isL <j_a dub (JlS ^3 AjL._ jli AAC. 1 -s. A t_jj£| , I 0 

. 19FFH JA 1900H t> S jSIaSI ^ 1^3 18FFH J\ 1800H 
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. 4-lC. jAil 0 j»I jj 1| La-AiZLji^a (Jl jpjiil Ac! .11 

< _ s ll 1 8Q0H jo Sj^lUl S^j^-jail ^lajVl ^jjda>a u»i,t>j la^aUjj <-—il&l -12 
^'L-^l . 19FFH Ji] 1900H jo *^jj-^1 ^ OJ=HJ 18FFH 

• 4_iGj3ll ^jaljJl 

3 a oil ^_a ^la jV 1 AJU 1 I ^»lajVl aac. t i..i-s ji g^aljjj t_uiSl .13 

. 1800-18FFH jo ^1 3 l*ll 

dal-sLuil lJ^% ^ 1700-17FFH 3 !*!! 3 A 0 II d)U jla>o Ijiu ^oUjj lJjSI .14 

c.l^_!L! lgJj£»_j *d^.joil daULullj 1800H jljjxll 3 a plAbl Lgjjijj lg^ *biLuill 

. 1900H jlji*ll j.a 

3 .a— ail ^—a *da.jjll jalsjVl aac-j Aj^jiil ^ISjSM -a.ao t., u.n-vj ^coUjj (., n£*l .1 5 

. 1700-17FFH 

-il3*il 3^—*11 ^—3 *4 =b J dub 3 * j^l (> t b^JJ g-abJJ (-di£l . 1 6 

? 20FFH Jl 2000H 

3X_ol| S.Aj=wjoi| (o^ij <^b pSj l&) plajSfl <-a£j4j 2^b_>4 c_££l .17 

?b^c.l^u Uu jj 20FFH ^il 2000H ^Ji ji*11 
t 3__u jh^, S,jL_JS] dal—jU 3j —jjvj 3000H ^—ij 2000H ^IjiJl 3 ^ -18 

? jjj-ia 4 ojsli SjLui'^1 aAA jjjc- dll jo AAc. < ^ ^ ■■>** c_ljUaoil j 
; 4_ i ll*il l ^IjaLiuiil t__il.^i.-v 4_ic. jii| 0ol Jill jsAUluol . 1 9 

M=20! + 30! + 40! + 24 3 +25 5 + 10 6 
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8086/8088 




A aSL — a 1-16 

£_*j oj_£1511 jA 8085 4 ^Jja 4_iiL£ ^LLull J j l- -><i1 1 ^ UjIj All 

j_ c. 1 jj... AHaa jl 8086 4_=kjjji]| 4^_=«.ljA jj • z) J <JL=oVi Cibljj 

j _ « t _ a^jia (J£ 4ida jl jj.-ojf>-A j-jdj j!>Li. jA Lxj jjA tiA l.g.AJ.vfo (JjL a . ?uh j c*iL 

ji \* H jLuiA i Cljl jLuOAJl 4 aIaC- j” jjuj jj . 4-atJjjaJl aAA i—si jJal 

. ^5L/lll jLuiaj dsUUJ! jLuiAj 


8086/8088 cil Jtf 4aiiA4l c-ijllijl 2~16 


j— w (Jl 

a_-ouai 


_i=fc.*i ji.1 f^A f>5A j lijL 40 Lg-1 8088 ji 8086 j i>-»j jjilll jA <J£ 

^ jLui Ia£ du\ l~_ijiajn jA distil IjiA l$J ^jll djLsJLsLA]! 


4 -v c_il jjal t-jjlisj jjj 1 . a^uSa ojia 3^ «_i?___^3=»Sf 1 Aic> jl 

l -»£ i—ai j 3-»V I j_ a Ias. aic. ^aj 1 a=». I K.ujLi 8088 4 j»..i jjUl j 8086 

• C-SjLa 

j a (J £ jl ^ Ui jl L_5_=o «—I o5A L.-Lilaj {JjUasUj (JikAi jl (Jjii 

£a Jjjjm time multiplexing <^-^3^ ^3^1 »f ^' ul ‘ jLsAjdLil 

I_a£ 5 _ 5 -iAjll £3^11 aj£5 jl . L_il jlaVl j-a jil<J| jAj (-jl^joiL 8085 4_ajjui]| 

t5—3 e jl-4s] jA Jj£l (_U^J ji j^AJ t_i jUl jl ^a UlLs^aj (3fui 

i 1 »>«jl cjUUj SjLullj jjjljc. SjLSJ (Ja^j ADO t—i jUl jLLaa . jjjS.l'i^A jiSaj 
4JaaJ -lie. A0 S jUST^l (JjaJ La£ ( 4 JLl*a 43~i-\ \ Aid DO S jLjjyi (Jjaj JLlsJI l-i^S 

5 jl—ulj (J->-<aa jA a/^ j_g ji.1 4_ijjjli 4 jJ jA gJbtASl 4^-ijJj 4^2kljA (Joa . (_g jiJ 

(J_» -tgll 4_3 aC- . ji.1 .lq.~>. jJjlixJl S jLui] j (Jj-eaiLa l-»^ ^.In- ClstjUjll 


■k ^11 


3all ajLui'j?l jj^J La Aid l.wl j jj^J (jill ALE ‘—ijiaJl .ul A?.'.ja;lj 
.5 A 4_5-l c ’ ajLiVI jj£j L.^id I jL-a jj^JJ t jjjlic. (Jjaj ADO 

, ClAiLu (JiLaj 

4^jjjjlll Cljl jLuiA J3d jl (j-aLaJI (jl tS j^l (j-* 1 j^jj La 

• 8086/8088 4- Skj jjijl jA 4 i ■ n a 11 JajjAaiL tg uis i - yA Lgjl 8085 

j—S aj cj-8086/8088 j- Cl^j j^l j-a <j£3 LajL Lujuj jojj ^ 1 — 16) <3LS 

l La-£ L_a| jiaSlI «4A <-JuUaj jiajC- 
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-iUJi J pijLxAl s jUll p* 0J>> AD7 ADO -LpkiJl . 1 

<JI_*i ALE cJspkl! pp£j DjiIc. pijlic. *—ilpkS/l edA ^Jc. opL5^n ppSii 

Iaa . pka p) (Jl*i pic- ALE <—ipkil ppSj D^ic. diLLu pp£jj c ua.!j 

• 8088 j'l 8086 p 4A -;p>LiS p-a (JS i^c- tpjLa 


GND 

1 

40 

Vcc 

GND 

1 

40 

Vcc 

ADM 

2 

39 

AD 15 

A14 

2 

39 

A15 

AD 13 

3 

38 

A16/S3 

A13 

3 

38 

A16/S3 

AD12 

4 

37 

A17/S4 

A12 

4 

37 

A17/S4 

ADI 1 

5 

36 

A18/S5 

All 

5 

36 

A18/S5 

AD10 

6 

35 

A19/S6 

A10 

6 

35 

A19/S6 

ADS 

7 

34 

BHE/S7 

A9 

7 

34 

TS0~ 

AD8 

8 

33 

MN7fvK 

A8 

8 

33 

MN/MX 

ADI 

9 

32 

KD 

AD7 

9 

32 

RD 

ADf 

10 

31 

HOLD 

AD6 

10 

31 

HOLD 

AD. 5 

11 

30 

HOLDA 

ADS 

11 

30 

HLDA 

ADA 

12 

29 

WIT 

AD4 

12 

29 

WR 

AD 3 

13 

28 

M/IO 

AD3 

13 

28 

10/M 

AD2 

14 

27 

DT/R 

AD2 

14 

27 

DT/R 

ADI 

15 

26 

DEN 

ADI 

15 

26 

DEN 

ADd 

16 

25 

ALE 

ADO 

16 

25 

ALE 

NM1 

17 

24 

INTA 

NMI 

17 

24 

INTA 

INTR 

18 

23 

TEST 

INTR 

18 

23 

TEST 

CLK 

19 

22 

READY 

CLK 

19 

22 

READY 

GND 

20 

21 

RESET 

GNC 

20 

21 

RESET 


8086 3^updill -1 8088 3-^pid! 


3JUAI ^ 8086/8088 p-i=>JU-<J] ^pUt ju-jl! (l— 16) tX& 
• Minimum mode pp*^' jl 


c_slj_LVl &d_ a 8088 ^ i ADI5 AD8 -kpkiJl .2 

jjji__iij PiSpil (Jpk LsSa pjjlic. SpLuiJ <J-a2kJ AJLxSl aAlA pa l$j"l dLiLja. A8-A15 

8 4-=i-j_)— will ai_A ^—a dil—iLull jluui pSf diljUiVI j^y^j £.>» tpl dltiA 

jl—uu pli 8086 ^Jjj^ill ^3U- t4 . AD7 <—apkSl Ale- -k^a dapkA 

P—« \—aps (J—<iaJS AD8-AD15 k pk i J l pla tilLd t lapk 16 pp^j ^LWil 
ipLJSyi pj£3 liuat A15. Jj A8 PlsL^I SjU]j D15 D8 Ciblui! »jL5) 
pj—&3j ; (l) VUs ALE pkll pjSj D^io pajUa opLSj .kpkiJi *dA ^Ac. 
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■laj). L-s \1 4jt=k. (0) (Jtjt3 ALE <—i_)Ul QjfLi LsAlc. diliLu & jLijV 1 

. AD0-AD7 

CXj\ _ic-SjUSiLU^ A19/S6j A18/S5 j A17/S4 j A16/S3 .3 

ALE -L_iJ! (jj_ Sj LoAic. . Vt*s ALE (jjfLj ^ a »r» A16-A19 Ja^lxiil 

C-U \—^ JL£ S3, S4, S5, S6 ca)cU*j LjldJl *aa a u 

5_lli. q±u S5 i LcuIa l^ina S6 <—i_paJl Clujy. . <aLi»A 

A JaIxjII Sj£!a]I (j* ^iaLa tjiiJJJ S3, S4 t A * LULdl ^»Ic. 

• 1“16 (JjAa. ^3 LaS £a (JaIxjJI AiLa. ^3 


S 4 

S 3 


0 

0 

Extra segment 

0 

1 

Stack segment 

1 

0 

Code 

1 

1 

Data 


1 —16 JjAa*. 


Sp,lj_a aJ\a j^a ,£jj£L> La.*u;>. (o) Vl*a C)Jr*i cj_^ 5 a$l Iaa RD t —.4 

_1c- SAj- ^.j>aJ| (JjULuli (jl j_gl . tJU,A) AjI^j ^ja ji SjSIaII o I JJ-UJ diuLuil 


. CjULull aAA _jAj_£Sa I qa Vj gdlx-all 31=Ja CaULjI! _)Luia 

<jj—^ £j\j 4 jJ ajS . uj ^»_jL ^£1 . READY t-a_>k]| .5 

A —ILa. ^—a (J—i.Aa —slaSI <jls JaiJl lAA ^r.jjud Ia] . VL*i t_5^1a]| 

Alili—uuj t Igjlfv ^jlS, aJLsJJ (_^Ic. gt]\jua]| c—sl^jjal Aa.^Ti Clu=4. c jllaail 

^jlJ_uj (Jsl *1 (JjA ASjLjM A-tA^jlLll (J^3».J £A £l11jia 1| Ag.^t.1 Ale- tdlAj 

< _ s Al-4A3j V ^—jII j till—xjUait (JiLo ^l_^3hVi_5 Jl^A^I j! A n3-»4l SjSIaII 

. ^Ujia]| A_C-^)_u) IgJ&Jju) 

i gJi—itjJl A -*JalaA ^1^ VL*a t_i^iaJl lAA 1 t INTR .6 

*A — A A - aAaJ £) ~W-a -A^Lil t_lAAj *U (J_JaV| A-lAxi JaSL) Clu^v 

0-»l—iji3! jjISa (jAij glU-JI 4aa^J| *aa qa a*jj 4 ^». LlLJl 


. a »LlLaii oaAc. cAaj (_5a 11 j^jLuLuiVi 

- ja (Ji.Aj jUsujl (JLj c^aMj WAIT ja^I 4 TEST t^ajLi! .7 

VI - *3 JaiJl 1 AA ^ TjA^g j IaAIc. . {Jlxi J^C- TEST -L=J| ^j) LJUa l^jj 

. ^ -uiLiiS/l gtAlijJi A^ijj ^ jaIuijj jUaiiV! qa ^jij ^IUaII ^)U (0) 

j]—JaAjVI WAIT >aVb lgj9 (J_ji.A3i liA jUsujV) 
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5—Sldll el—A ^-12 t READY -Sadll J*dj l^oS Jjp.JlSl ^lil 

• S ^y> 4dl j READY .Sn.'vll £* 

i A JtlLall 3 J_C- j| 4LU5 3 ^*!! <xJbli*il C_a^)Ja jAj t TNiVn .8 


_ld 


ilud 


4dljit ^1 jiuaSl (jja NMI ladSl JlHiLj liA ^SlatxJl 4jtJaliLa ^2 j 
-ajjj i 4_=k!j {_5 _jLxiij 4 * Vil.s <dl ^Is. 3_9^1 <j' UA ^v§_jV _3 t ^eJdbuall liljvll 


!>LiLa S^m1| ^IViViI dlljluSi JlLa 4 rtg aS I 4j«JaljL<ill ds^Luil t—14A ^Jp 
4—a.lj —Sail llA 4 £- ^jll *4\dl jl i RESET .9 

. <iiUA <> ivinll FFFOH Sjillll 3 I jjd J& !j_j 3 uaA^ ^lU^ll £la 

S__)3_ui <_£j-l^J 3 d! (jl£-/3 ^1] Jia 3 J llA 4io d4\jlS| 

. 0iL*_aIl £-di 3 SI e4ldlj jjuaLi. 0 ^aU^)J 

44jill —j t_jj—loll II—a <_£—lc. 3 ^ 3*1 j^Sl t.-,i\ i >» u Jld.4] -ilj CLK . 1 0 

3 * 1 J3-Si cs Jd %33 ^-iuiij ON/OFF <>» j duty cycle j v^lia^Sl 

. ^Hx-aSI IA4&1} (^lll dsLiLuiil £_LAdl C_Si^UxaII 

. 5V +/- 10% djilll S^Aall 4 g -y (..f.nd Vcc .11 

C 3 -^jiM 3^1 (J a L ^a^ UjfLj 3*1 t.., „va >, j (jlajla IaAj GND cJbjU| . 1 2 


^JIjlJI (j|a (l) cJj^lalS llA 3_J-^! ba4id 4jldSl 3 A 3 t MN/MX *13 

gdl-*-<dl 0^ (0) e -®t^A (jl^ liij t Minimum i _$^JUJl ^ lU*j 

^]U-oll 4 j^U 1 I ^A ^JlaJl . Maximum ^ 

|-<1 LoJlk> ^lUt>nli Ubi. <^$-3 ( _ s ^ ji*ll 4JlaJl UI J t 8086 

. 8087 ^uUaJl 

3 ^ ^_o)m]| 2ujS 11 Cj|j clubll Jaaissl JaiJl liA BFDE/S7 .14 

^ Jj _«3 SjUi^l *iA . dULuli 4 jIj£ ji Splja P L£] ^ D0-D15 clULuil jL^ 

(jjs _Si 8086 Jalia ^^jS->SL t-i^iaSl Ijia . S7 ^Sl^JI SjUSJ 

. du 16 4.j-%^\-b.il dsULull 3 I jjjiluil ^lc- (_J^al*lj 

ZjL-J>y\ dii L_£ 111 I__ 3 ^ L_ijk!i 11 a 8088 ^3U-ll ^ lO/'M UI j^\ .1 5 

jl JI-1.4) S4=».ji 3 I jlc. ^.1 o j£ll ^ 3 IjAd 3 jjU*J 1 jLw^ ^^id a4j^.j^ll 

jl Jl_i.4) SA=k .J 3 ! jic. (jLaJ SjLuj^l dlil£ 111 ^ 1 ) 3_9^ dal.. 1 1 IXa . ^-I^p.) 

4j_js.j h . -- V . i j-ill ^ 3 ljic. jLv ZjLZy 1 <J23li 111 (0) ojij j ^l^-l 

3 j ii 8086 0 ll *voll 2—Sla. ^ . t-ijlaSl I 1 a ^juaS ^ M t-iJ^>dl c. 4_Sa 

. M/IO jA 4lldJl a 1 a JaiJl J^ 3 J 4_uijji*-* t_a 3 lall IIa ajLSVI 
^_a cbl_sU, 5_,ln£ 4lU (0) VUi 3 ^ RD <_s^idl J£L« WR cjjUl . 1 6 

. ^r-ljdl SAdj jl ojillil 
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fj\ _a t INTR jksi < _ s lc. -bdaULJ! <-..vUal 3jl a t d»tV ] Ale. t INTA i—s_>L]| .17 

1$_j t_ajlc.|j 3jt3alLdl (JjS Ai*l (^gic- ^JVaII (0) INT A h»Al ] gJL-dl 

. CjULuS! < _ 5 I& iglfl-VAj j&jAXai ^dl Aidal^dl ^laijjj 

^Aid —uij Address latch enable y 1 j i * l l J=dt jA j t ALE . 1 8 

(jjjl_lc- (J_id ADO-AD 15 L 3 LA.ll ^^lc. ^ 33 * 3 ^!! S^jLujV 1 4N>d] 

(jl j 'w*. £_]id LjjLA-U a Jl&> ^gic- S_jL5Vl Aat.1 3 Li 7 t.il |A& LaAic- . dstiLu 

. dJ_ jLj (J_id -LjLi.7t-il <jAA S^LuiVl £)\& I 3 L 0 ALE -Lid] LaAic-j 

• (_£ jlui Loi dllit-idl (JO Sjldj (Jj_ad Jaidl IaA ^tAidjoU 

Jaidl IaA ^tAidjuu ditibidl (JLdjail 3 I (JLuijii -L.A i DT/R JaiJl .19 
id—I aI . ^IL-dl Receive, R ^L.1 a jl Transmit, T A*,jli. diliLdl ddli IaJ 
1 dil_jLsdl j\ taxi (Ja-ta 2 Ale- dAiLull sLdl AjAadi aAaduUjui Jaidl lAA (j\i 


• c5 _>^ 

t i i Data bus enable dJ—jLdl jl—^ Lnag t_i_>L i DEN i-i_>Lll .20 

dal_aLu SjUaJ (J-a^J AD0-AD15 JajLidl dulS lA) (jLd t_s^)LSl lAA ^tAaduu 

. 'if J ^.tLSa. 

I »* «* 

J A ^^dbtdl £j]i (l) i_j_)Jall Iaa LiAio i HOLD .21 

4_a^lLdl A _lUa, i A , ■ dMSH AllaJl ^3 |7dddllj t t daliLtdl^ All^jLuixa 

1 _Ajlj A -_ia.jlaJl dlljLiuJl £_}£ qC (Ja^aJtu ^llst-d! <jli 3 A.I jl t Adlxll 

dal—aLd! (J-d t^-dAitdjua'if S^^IaIL ^djla-dl j}\ i SAlsdl IaUJ 

. S_j£ 1 a 11 S_j-uili<s 

4_JVa 11 ^11_^AkioLij HOLD >-i_jLB ^Ul^l Jai. t HLDA eJjJdl .22 

Aic i-.n*v dii jLujudl ££* 2 * (j 0 (jL-afij'jf 1 A3 4_Slj HOLD (Ja3 Ail ^^Jc- 

. JaaJ] lAA ^ 1 ^ ^lla-dl idlA 

—a pAid-uu C‘.n-v aIL^ c_ a^jL (yz. fiji-AC 8088 ^ SSO <~i_>id! .23 

Bus j\—uija a jjA (_ 5*1 *\ -fil ,_gi AJL^. DT/R j IO/M <-il^>LVl 

. ciiVLdl £>aa qxu 2 — 16 cJ^Aa. . cycle 

(J\ plijl gJU-dl ^Jla. QjSi ^JLa. i_dl jJal (jc. SjLc. SO, SI, S2 f—aljJaVl -24 
Maximum J^Sa ^dla^JJ ^g-daaJl ^Jl^d! JajViAll *aa ^oitAudj <AjIjLp« SjjA 
o—^—dj a_>=L j-dl Ajlddil -L=t.V i diVLaJl oaa (3~16) JjAa. . mode 

. 2 — 16 

o—^ ^lj\-u^dl <_did JbjLidi oaa ^Aitlud RQ/GTO, RQAjF l <-iljLSfl .2 5 

^-udiudl AiUdl (^.jlidl Math coprocessor ac-LumJ! ^LuaJi (JjjL 

<__i—L kj — Ac. idua. *LadVI J 33 la i t . i l oaa ^ . maximum mode J^a 

gdi *jdl yj —a_d gJi st^dl C 1 ^ H .\ »iU LlJojI Lg_ilc.^ 4 CIsI^LulaII UiJl 
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J HOLD £-a Jaa^A . 4j*AlLa Clil^Lu^sli ^jL 

. HOLDA 


IO/M 

DT/R 

sso 


0 

0 

0 

Interrupt 3-»Ll<Ldb uJljj _ c-1 3—lb. 

acknowledge 

0 

0 

1 

Memory read SjSlill ^ S*l jS 

0 

1 

0 

Memory write a 

0 

1 

1 

Halt <JSjS 

1 

0 

0 

Code access _>-ol o 

1 

0 

1 

I/O read Jl^J Cy* S*lja 

1 

1 

0 

I/O write £rl ^jIjj ^ 

1 

1 

1 

Remains passive 3JL*. 


2 ~ 16 Jj^- 


S2 

SI 

so 

Afl -Jajli 

0 

0 

0 

Interrupt 3- *H-LdL> <—s1jj— c. 1 4—lb. 

acknowledge 

0 

0 

1 

I/O read Jl^j *bl jj tl>" j 3 

0 

1 

0 

I/O write ^rl _>*.) ^ 

0 

1 

1 

Halt «-« 

1 

0 

0 

Code access j* 1 S jiu5 ^ lLLj 

1 

0 

1 

Memory read S j^1311 ^ S^ljS 

1 

1 

0 

Memory write S j£1311 ^ 

1 

1 

1 

Remains passive 3JSL* 


3—16 

(jjj ,5b ' t (29 i—iLiia t _ s ^J=uJ! aJL^I! ^ 4 LOCK uj^lall .26 

( j>» XJ . ULil jLuiaIL (JL-ojVI t j J Q gJls^o <_$] ^LaJ (0) VLi (_ajL»]| liilA 

q ,—a J ivJu (jj'l \ —aLAjj <Jl <b£l ^ ajJoj CS J=^. . Lf . i l 1-lg.J . Vtin u l _y*1jVl 

. 5^ ^ It daLaJ l juail 
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4 _iLsk Jajjafk Qc Sjbe. (24j25 ilQS0-QS1 (—sl^laSlI -27 

IdA (jli* lij (jLjJ cjl'i-^j c^a^-all Queue JjjUall 

^dl_ jucJI 4 -lla. ^-3 djLj 6 (j-a JJ^lLb! 13A J ii=k.V • ji ^_jli 

^ 4JlaJl <11*3 Jaj.lrs11 o3A . 8088 gJ l xx J l <lla. <^3 duL 4 j 8086 

Wei 


8086 ^Ax-aH clock 4^LuJI CiUhd 1—2~16 


< ‘*'1 i>*mU *3-A 

u—* l J 3 ^ 



-v'lti 4jjt__ju! (_}S iall *LxJj-a A^-Lai dlLdojj (_Jli.3i j_j-a JuY 4j,\s ULLui Lul_j LaSi 
• “boj-dl' ^ 19 i-ijUl jAj CLK i_s_>kil J] 

a3A . %33 lg-1 ‘bjjiill 4 ujuu 1| j t jS^Ataxe 5 

^—JScuui Intel _d 4Jajuil_jj ^Ll3l ^ 3sl * lgjt_a gib-all dl jbo ja~v 

Reset S_jl_dVi 3iA5 Lgji La£» 8086 gll * nW 4-j^lL^a.ll dt&j-al^-altj dLdj-ill o3A 

.yy I lilliSb; t CjJjUawali (3^1 _$ <dbda! _^>qJIj gib-all Ig-ailijj ^>3 add-all ^j-a 

jLJj!i Igl ^jdill *3A , Intel 8284A ^Ujjdll ^ ^.>111 0 3 a . READY 

— Ac J - >-ojj La£ t i— 33jj11j crystal SjjIIj 1 g Ac X2 j XI 

g^ldb . (2-16) <_&d ^ Lo£ RESET glSi-dl 
jxi dl 3lb 8284A Aaj^^jjdli 

_jaSjJj (j£ld.all Q-a ^1^11 bid dl LiL 1 g jJjJaiJ £j£lj t AjjUn/^ll 

. Ig-d.'A'ij.uY l_jJajJa-a jjj£s 33 < _ 5 ^1 dli_^-ali ^ya 



il^-alb 


8086 £-ild! Ci! jluui Jjc 3-16 

(Jj—° 4—jLad. L__sLaJ Ig »u<< (^A 8086 gl t . w-al l dl jLuia ((Jj-sai) (J^C. 4jLaC- ^j] 

g -Lajll jidJuiU (JJiJlstAll (J£ (jl da. 8085 0]l*-a]l dljbiija 

(J_iL^aa AiLac- 4jtal_^al tlA (Jcai LDli tilljil , dljbjll (_5jLuiial 

16) (JSj 3 . Lgca._^jul (3fui LS Hlj 8085 dljUJlJ (2>JjLljtii jLuiia t > cK 

*Lajj - i5iU Jaj.Vi-^ (j>» jj dlibillj ^jLuia (3 

S^l—ui] (^1 —ulaI 74373 —u» <di^\—j ^lAadal <J£jjj] 1 13A JiadU . 8086 

13- a JLaajl . (1) VUi ALE Qj£j j ijl all ^ o^jb^l 

Ig-iJajyi J Al Oi-eajj ^aa3 (_]Sl OE (—S_jla]l Lai i ^dl^jai L_i^)lnll 

Jaj—ki^ S jl dj til ULC tSliiu . Lajl3 YLl 3 ^bljJlll a3A 

t_b——dll L yAl ^gk LJojI . dUbill SjLdl fjc IgL-aij A19 - A0 (jjjtixll 
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L_ *£ 74245 . cjULull o^ESI ^glc. (J^$. 1*074245 ^l.\ATuiil 

t—i_j-ialt 4 j 3 ^ ViU jxi 1 §j 3 CliUUiS! eLsol jjli ^^4 Vi ->W < 

74245 ■4-=sj—^ DIR oL=kjVI ^ ^5vi\ l JLiL (^Ic. DT/R 

J-jV • t j-0 Lgja.4-V^a^ aoL-uH olabiVl ^ tHiULuil jj^uJaj tSBij 

^ c~ - 4c - A ss . ^ a CjULu S_jUjii y £.liij! JaSa «GLta 74245 4a»_i^ul3l LJojI 

1_*£ (0) VUi uj& c?^> DEN UijJall ^.vku.,1 ^ ^31 AD 15-ADO <_al j^\ 
J —^ J liU^I . oiA ^ylc. A SqA *\ dlULu -^3=^J .Ho (Jj3 

. 74245 cs DEN O J*±\ 



10/M {Jo-a Ja^ia£k (JjL-aJll 74244 ^lAiHiuil -iSl 

<i]_151 (_5 j —iki CjIjI -4i) (_gi Lu^aj _J$F- -i*e5Aj , RD , WR 

o5 A j^g lc. <Jj-aj!Lj) ^gjill jLaa/)M <—iLuira. (J-uii t>* U_J^ ^ 4jLwti 

. Ja jiaiaJl 

ajSlilt j-a 8086/8088 4-16 

A _ili lil-15 ^gic-j l Cju 20 (jjjlic. jLui-aj CliJ 8 ^LiLlJ jLuLa 4-1 8088 gtlLst-all 

bj _£153! o5 a £-a A .i g„ . :v l JA j . Clubba-us 1 LajI5Li t> j£!5 £-* <_J-aL*jil ^Asuluij, 
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^_ill j 8 dl ■■ . ^UjlaII £ya ^lbt*a <_gl £-a IaLLmj^ ( ^lll 3JL__>3aSl jjaiii 

. S^jSiill Ag.rrvl jxj jj^alali (Jjk^aill ^jtak.l^Aj liA gr vo-inj i l^Luil 



—3 ^al LgJ ROM JaS3 apl_^]Q] 3iil!ll o_j£(3]| ^jla lij)j Lal£ 

Chip —»si! _jl—lla»l .tai- jAj CE ULaJ j*l CS JaiJl L<iAj S.jL*1I 

<—sj—till 13—& (j jSj (jl *3 jV <- * Chip Enable 4-ajjjlill .L i uS T j JaA. jl Select 
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-uLa ^ jAj Sjlail (Jj-ajJ djiall 13 a - ‘dxjjJiil o3a (Jaxj ^.i-v (0) 'VI*! 

^—a V] J— aju tji *3 a o' Aj (j33l Address Decoder yjjLutil 

_}l_ijLaj aa—:a_al1 j -uill dAgJ Ail^. 

O j fr- ^ Lade. (jjdlj OE l»All _jA ROM £cjI jd ^1311 ^V L l I 1»A . (jjjLijiJl 

AjSkjj-Hi dlLLull ^^le l^jf.|^)l <—1j^Hx-ail dAiLuli *VLti 

-Hiflj L^-^Ji OE i—fij3»ll 13 a . gtilxHl j *_daiuij ^IjiUj 

. I jk jua IO/M j RD O- ^A ll 0- 4 ^Ls. UJ% VL*i UJ% <_s3ilj MEMR 
0j|^5—lil Ajjlh 2]L . ^ILxHI ^c- ROM J^ajj o^jj (I4“16) (J^-«S 

Ja-Ail (jj^i ^j' 4 l»jl»A dDLi LjJ Oj% RAM Spljlil Sjfil3 

—a Jj—j —a La£ OE daiJI Oj^! j c ULlu, Uj£3 LcS. CE jl CS 
Write US1I laHS laA J\ WE IxAll j*i <dilHi IaJI Ulj < ROM ^51 _>H 
. RAM 3jt&il jl j ASkJuui l dc. Vljii oj^i 0*' ‘-AH <_$3ilj Enable 

IO/M j WE O^All t> ujM MEMW {&*&\ IxAj U\* JxIjj isJi 13 a 

. t*113 ( < -r J 4 — 16^ Jld . gJbtHl O' 9 (jLaJllAll 

<J—£j 8088 ge-iL*jail 4-g^k-ljJJ (j—c. Ijj— f& <— lllAl 8086 ^Ibi-all O] 

c d_ j! 6 4-a9 diLLull jEuw qj?H 8086 ^sibeall jl du^. <, aLLuJI tM-OL*11 

_Al O—- -10 'j'-J du 16 (_}xiLlu| ^gle ^LuiaH 13a £ea (J^aUt'u __^«ai_gl <^HiA 

» t * j Ua Agjahlj-all aAaO ^j\A c^U3i . dlj 8 (juLusI ^-Ic- djlidll _jLui<a (J^olxlu 

j da-a 20 O03^W 8086 gei t» .^aii * (jE u ua- l l (i!13 -jA-bi ^1 

L$jfi — Jb {J^lwjj,n> 131 dubt_fr_]^ 1 IAj1*i£a S__)£13 ^-a (J^abtldo Aj\A dB3i 

a3_A L <_baUuLljai Aj\A (A aI^.II^ dlil6 <_ s ^ c ' 13] Lai . dlj l jl l 

_A jj_o ^jJail_ j t^lla ^»lL . 512 jl c AlaS t AiaAll 

. (Jjjlixiij dilidiil ^_g^ L uiA (JA SJ^l^ii AjucalA Al\is-tjpt 

j_ A (JjVl tdjjll . jl 4_ajiuLa l^il ^c. S^}£l31i J^ad 8086 ^ilat-all 

dal—iLuil 4_&j^a^a jA <^1311 iiliiilj t Oiji-i*-il dali daLLull <c.j )^ .~ > 

LS ^o_uU ^jl JjVl <il-iJl • (5~16) cJ^ui Lgh La£ 3jJS^iil ^jjjllsJl dal3 

dj 4 D0-D7 ^Sn .jU^ll Uu^xj jlaxj «uV Lower Half ^Vl ^1 




tJ-aLiliil ,.1-iC. I^jijua (jj% t^3ll AO Oijl3*il JaA. ^I^AjjjiL 4_daajil I^A -It^u u. u 
1—J . 1 jiua c5jLd 'Ua du Jj’l o^Sj ^Jj (J\ o' ‘^ 2fc c^jj o'j 10 c5' 

Sj....AI3il o_« cs^^l ^idil Lg* ‘'-IjjAj ^La D8-D15 <-aji*jdl ^gdoSfl tildSl 

a ^ (0) VL_^ Oj _^31! BHE daA ^ ^aAI^j Higher half 

i—ui A0 3a-Ail O' *^3 O^l • L^J^fcSl tlLull ^ <djlj ^*1 ^-a J-aV*jll 

la du 8 (JjiLujI SjSI3il c? 3 ^' 4 —^ ^ lji»-a 


UJ 
4 lx 


Is_All La! . diJ 16 ^glc. &j£!31l 2 _a cUUSil ^ilsx I jix^» i-daj OJ^dJ 


396 



_uil Jc SII J-U31I 3JU ^ (0) vi*a Oj&a BHE 

. Cjj 16 (jAmi e. jl (. du 8 
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1 I—A jl-iiLo Sj£Ia (jJjUail (jsjLSLa ^lAi-luil 4aS-ifS (jaaa (6'~"16) (J£j5 

^j| J- & 8 (> Ojfc* J^j ‘ a?^ J3j t^jj 3 ^ l u iLo CjuU-Sa-la 

^>g. 1 Jajjlai (Jajuaja ^a (ja^jl Aall (ja (JS (jl Jia.V ■ diala jiafa 64 Ifr- i a C& 

Kt -£ Sll lai U . ^!_£ll A17, A18, AI9 Oi3^ j^ ^ A, B, C 

A—ic Aa4 j jjfaa (_Sa 1| J M /IO laill Aluaajj ^aa (jajsJLall (ja jj£ ^3 E3 

Ja—ill I A -.,.. A 1 g J° i (j^Sia 8088 As*Jjjj> 1| (ja (^£*11 tS^ - ® j^i-^l £a Q-al *lll 

^3 IO/M Jajlla 4l ja jJ Ia& <jla t ft j£!a 11 (Jalxoll Aa& I^5u<-i 

(jaiauj—^ (^ ^ E2 (-AVil l Joi. Lai . 8088 ^askjjjliil 311a. 

jjjla*ll laia (Jj-a-La3 OjSfI >iLal| ^3 El ^7>*i1) lai. Lalj c LojIa VLt3 (j_$£aS 

A - Eiaaja BHE laill J ( ojSalAll (ja (^a*jjli jl ( _ ff aASM C_L-<ail1 filial AO 

(j_a (_$Aj_*1' jl LS—1°^! l—kjusajll jlaij (jjAll (^alall jLLall El laill ^c. 

AO O— 4 {J^ (jLi *—16 ^Luit ^^Ic. ft^Sliil ^a (jaLtal! Ale- aj\3 i^HaI . S^SIaII 
<—ua. <_>ai3 ^ Sj£1a 1! ( ^ -i ^aj £-a <Jal*jll yiaj (0) (jVUi jUj^a BHE j 

* D0-D15 (Jal^lla dsLUiSi jLna ^^Ic- d: la Lull 3aLS jl Spi^ja yia 
AO laill oj^ 0*' Laj Aal3 (_£A^)ill jl (ja3.i.<ail1 Aaj (JaLtall Aic. Lai 

j_afij^aill Aa.1 £a (Jalatall (j,aa >ii cSHajj (0) ^1*3 BHE 3aiJ| jl (0) Vl»i 

. dlj 8 (_)-uLai1 ^glc- 3al*jll AlLa. 

i_i_k^aiii _uLal 1-1 uan -1 tA£i aLi-^i^ 3 AO JaaJl q! ^6 — 16^ ^ 

(^3 AO .la.A.lL ^lU-oll (jja A1 la->\ l (Jjuustji pj t^llA A*j t Sj^IaII 
£_]aL_*jll i^Haj j t ftj^ljll ^3 A1 .l-iAU j ^iLijal! £y* A2 JaaJlj c S^^IaII 

JaAI_jjj! ^aajji £_^l i dlj\_j 8 (jilLal ^^Ic. (Jalsull AlLa^ S^IaII ^k CjjL {j£ 

AO 3a— —ill aAiHuU ^»1 IaUI (Jjj'ij ») all . SjSIaSI £ya Chi LLa-ia A=xljll 

(_§ jlj_all ^-.Ic. AaAiTuu.) (Jiiii £^3 j S^>^Ia1I ^k AO 3ai..\l (_glc. gtlLtal! (ja 

(jl (Jjl_a* . k jV>I j La £-a (J^ Ig Lt^-ija (jJjlaatll Jaj)lai. ^aLj ^ ) i-uLal! V-mnYll 


(jlJ.,,jjall (j_ a plAjjl Sj^IaII (jajlac. ^_a O-alxjll AaiaC. lAA JjV-u 

_ui ja ji ill AaLac. jl Ar-tlua Ia£Aj 0002 (jl^axll ^»a 0001 (jljl*ll ^ 0000 

la_Sa SjSIaII Axai <■ «1J-11 ^-a ^lj»i (jaLclM (jl ^ lwj > Laa ^jiVl 

3 JLi_jlall aAA ^lAilaul i. v /'yj t.\?*a dllilj t l^-la ^>iVI «—ia-aall ^l Ail uil j^-oa jij 
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liliJl jjjLa 


8086 ^iSjuall Ag/sl^ra ^6“ 16) ci^- 1 ^ 


<>* grjj^Vlj J^v* 5-16 
8086/8088 

^— 3 8085 j Z80 c^laJLx^ii ^}j (j* J ‘M' dC> ^ 

ls -* <_A/^' J u^kj^ o' W'JJ <3^ 

^■iO-i-Vlj (JLkJj'yt 5^^jbu 4-Sj^la]! ftjiA CIllajujj OUT j IN Ou^\ 
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(jjjl-ic. (JLwtiwiI j (JlAjiA] ‘LajjA tdU& (ji La£ t _jdlf*ll 

. ^Ij___i.*^lj (jLi..X>U e^)£lHl 4jLjiaj s\ u aj.hI La IIAj . tdll j^-S S_j£lill 

l.i—A 4- jcsJ^aj ^r'ni) <iililj 8086 £tlbi-al1 £-a Idd (jluLjJaJl !)L5i 

* dlLa^Lt-a ya 4j La ( _ S I& ^-ijim LuV £ dalSaJL tJj-eaaJl 

8086/8088 vaUI 1~5"16 

gll—juJJ —i'iHj d—_jjaI jV d£La_all daVl-ab! ■"->• 4—16 djAsk. 

: La I aa ^ JiaOU 8086/8088 

OJ—^ ^-a-llc. duau du 16 jl du 8 (jj% (jl (jS^oukil £y* ,_g\ (jljid • 

a —i\i di —i 8 (jLl 1^} id . DX £-dajj <jli dul6 (jl^^l*!! 

5_il jJt dabjl^o IjL i _sjjjj IN AL,DX jyti 1 t _ySl\ ^3 Xj-uilua ^-dajJ 
(jl-aj . AL l g * i >- K \ j (dul6^ DX (J > ml ' ^3 IjS ya LgJljic. 

IjL— ui dua> 1 N AX,0005 _jd}M ^3 LaS dul6 Ly Ajj£^a AjIjj e<4_}3 Ldd 
. (d>— j 16) AX d?—uuil! Igjtdajj dul6 Cy* 3-ij^ll 0005 

gcii_x-all £-a JaSft 4Mxa (jj^j-u dul6 dibl^jJ £-« daL«JJ ,^111! (jji ^-dallj 

. ^Juu La£ du 16 Ly* d jLLu ^)Luaa a! (ji d»^ 8086 

^Ui J dj —1 16 O-^ ^ jial! 3ul yA\ dsbj^a i Jy» IN AX,DX J-VI • 

, AX d?>jjid| ^3 d 3 Ljjp~k.- 0 .il &AA £jJaa_j DX (J.rt-i-nd Igil_jio Aa>.jj 

(j_£-a-al| Q _ a A -al t^U5 dlJ 16 Lh® ^ 

(j_« {Jj\_A tj>y 1>*£ I^Aj J cJLijyi dsloljj i ya tfl64 d*L*Iiii 

• Z80 ^Ltdl ji 8085 ^ILuolLi lj] t — 

A Ailaua 4iLus]| (Jjx-aiall ^3 LaLLjj_j^ dlliuiLual • 

(Jl -d] S ^j( La^ ( *dl^ili jjljitl ^)jjjiaJ AjLqC- ya >AjV 4il t. L m . Tv ya LiA 

4^jj— kill J—la Jjlilall ^£15 Buffer cDLk y* Oj& u'j c — 

jl 107M t aj L.H ^3 Ai.\j J dAjlj^Ji _)jS*i~i A. j La C - . 74374 

. ^Ijik.] jl (Jl^j djlj!JJ £-A gtlLtAil daLclj (^gla -^A^J M/IO 

^■Ij_=d>U ^_ *jj] j JIA.DU L$i* ^jujI t djbljj lA-®^ cJ^j {l~ 16) cJ^4i 

(jl_ai <j*l duai. 8088 (Jlj» ^Ailuu jj Lid l 11 a . 74138 jioLall 

1 »4 _ill jA _kill A jl ati 1 g '■'* < j^A LiA _jiLutill 4_sLao (j^ A^k ^Uj t Jaia dibj 

IO/M ^ladl! AjA,~v ^l „^3> al . A-k V . Z80 8085 di l\1»al l £_a Ig./i.i^in) .. ) 

. RD j WR J 
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J- -Vi 

dULuall 

Si -^ 

IN AL,d8 

8 

(d8) daj 8 du 8 Sf.i_)S 

IN AL,DX 

8 

(DX) ^ dug Spljis 

IN AX,d8 

16 

(d8) du8 dul6 3 uIjj SpIjS 

IN AXJDX 

16 

(DX) ^ Lg-li^ic. dul6 UIjj jS 

OUT d8,AL 

8 

(d8) du8 Igjl3JC- du8 AjI^j 4_at& 

OUT DX,AL 

8 

(DX) ^ du8 ls* 

OUT d8,AX 

16 

(d8) dia8 i-gji^jic- du] 6 4ulHS 

OUT DX, AX 

16 

(DX) Lgi Valjjc. dul6 ^ji^J ^ AatlS 


4~T6 (Jjd*. 



8088 —*-aJI Q —c. 4lxl*j 3Jij_jla ^ dV'Aj 8086 (ji Lu 

Jl-4 . _. S^ jla (_g^ Ci i U iAA (jJ-3 dAjLlJl ^)d>ua ^3 i a v ^"i-v v )(H Aaujj 

i d—j 8 (j —* dal— jUj ^1 j-i] jl (jLkJl ^JLa. dlMLj dLaLuS] j 

j)\ -uLa jj—4 ^-j^Vl < . .. *a > vii1 | ^Vinili,! (Ja <^A AJliJl aUA <^3 4l£-uLall ^jjSiuij 
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<*~jt iln ■N.j jl 4.1 La. bt>a (_jaL_Aill p! t. ^ic-Vl C..Vi.^i\l j»l (JlAiLull 

^_9 ^A 3aS9 AKJLall t M. K j> >i /> (_g\ <=L!Ua 03^ Cll a^A ^3 djj 16 <3“ 

si_A t—i_ isLil (Jj—3all (J$-uil £jl . du 8 <J* d iUI^jj diULu £-^s t3^l*al! *ULa 

AO 3aaJl (Jh.'n \ 3JLaJil aliA (^3j 3a3a <-jj.«a\ll La] (J^lajjl ^A 4.l5L.)L<3] 
BHE iajl a ^A JaB ^Vl ULuaill jl ‘ (0) Lub VUi 

3^_uL> LnAAik! 74138 ^iaalul dn-> tSilj jjjLjj {Is 16) * (0) 

3—pja diLljj FO, F2, F4,.... *Wjj ^jU dibl^j objj 

j^s—£il 74138 ji—A-ll cVfljJ 0^ (m 8-16) JSJi . FI, F3, F5,... 

. ... i 84-85 j 82-83 j 80-81 —a 1$—bjUc. da—a 16 dab dabl jj qL«j 

pUij— d . n-i j^ L S al l 4jLa& BHE j AO (j-a3-A.il ^IaAjluiI ^jic. ia^-V 
3a_ijilui jl— La 8 OH £)\ ji*ll £daj ^^31 *3a ^ . *UlaJl aOA ^3 Lazier 

Ja__~Ji lJl£J AAaJLali diJ 16 ^Ib^al 3 a A*u _^SjuLo 11 (JjS?l ^_^aJl 

. dis1*-* 

PPI Axa ull tem\ cAjS.vIS 2 - 5-16 

dl -n.U»^\I \g*ig >1 A j (^jUjj (JjL-sa9 ^3 8255 4-aj^j^li 'Luiljj c3^ jkjj as! 

, (Jj-<aili I3 a cJ^aJ 131 5 Ua l^iiS <—sVi-di V 3 -»Vlj du 8 dab 

( Jl y ^3 dililLa ^b’Vimjf 1 Sjjl 2U1 j <Ll3Sl j_£^)»,SM ^cjI^jjjII (_pa*J dlLlA 

^_ 9 (J j^-All (jjJ a3a (^jc. Ajlj^-uj liA ^Jastlui j ds\.a*nLaJl 

6 3_A Qc- ^- 1 n^>. l *UL2k. ^3.0jl^)2ll1 »3 a (J utalsl 

^3 ^2>.1^a 1I j ^cjl^)2al! aA^j A n diLa,^jlLlSlI ^1] Alj. ~v > lijl3 £c_sI^jjj1I 

. c_iU£]l ^^1 


8279 ia-A jill %^jl j-a 4-a^jjui 6 “16 

^tijl L31 ? g-^lj^a (jSuAJ A-=»—<s_^>aii AIAs ^A 8279 AaLj_)jliil 

64 fj -ia. ^ L>® W^^d) diUUill jl^3a) fc£U3£j 

Ij^jI -3a (JL** buffer Jjb=- (^io 5_ajj2l3l i ^j^311 *3a ^^ic. ^liL, 

qh] _J ^c. c-iJjaJl »3 a {ilc-Jiluil ^tiilLijil ^a.jl J* <—fijja. 8 (jjJpdj ^ rji»ii 

16 £.—UWJ pj - h e3=*- • g3U-«3l (JdJ^ 3 0° ^J 1 c> 

. \a jl^laj c_J i jUxaI I ^.uLcall diUUill dil_>iui (^jiau ajS,13ll (jSLal Ja 
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jail JilB 7-16 

Programmable Interval Timer, PIT 8254 


_3 Ig-La (J-t diJ 16 Ig . U <j£ dlljljSC- tilCAj 3j=k-l_>Ji5l aJiA idj 

(_gj -JLtll 2-»ll jl ^jLull 2xil diD^jcJl sAA £yx 2 a.1_9 . 4a-ajjU 

si—& ^l-idi- ujI * J4JJAl^Aa 10 j^ij (Jj-oj dllAijjJj BCD ljll w 2_$£ all 

‘ Real time clock 3— ;V S ^ ^*4->dl c&-° ditlulaSil (_y> j-iA*il ^ 3 j»j_>j£1| 

^jljJa—uiS/1 JJ—Jj-« J —1-a 4Aldilj JJJJ-s ^-3 ^aull t pLuSVl Cj12)Ac- 

O — OJ —% CSJ^l dtlWaiil t>* 4 JJ4>* CS** ji ^ i L' d l 

. La^-o 2>Lolc- l$A 

O - * ^ LH**-! ^»jj Cjr^i jl tjic* djJ-o^Jt, £j 

J2aj—j j—aj ^—le. Jj-Meaadl (jSuaj ^iisjkiiVl 4Al ^3 Ivlj-aS c 4a_ajill dlt*l 

: 5JsILa 4jLW ^t.\dl>»lj 

MOV CX,0055H 
XX: NOP 
LOOP XX 

(J7- “’41 2jikj/all diail s jl.iLa dll ja!| (ja 22c- AiLkil aAA i-iiu ^Lx ju Clipk 

«**il L>iy £ya Qiaji 230 ^3 2ib J-aljSO a2A Cy* 2aJj (j£ (jl . CX 

lajjuall J jai,l_jll _aj jlALa 4fij*va (j^^J dijivi 1 Aj-saLkil 4oLuil 

(j] t^jjj a all qa . Clock jlfr^lL -LuaLidl 4oLuii dll diji SjLjiI 23 jj 4Ijaaj 
, 0jL_—ill j^loli £yj) jL tiililj jidif Q* <- ‘nil-di Clock ^-c-Lull di Loj 
i (_g2 ll t jMiLk.il jl^jk <—s!X 1 =>.Ij (jLa. \juIj dA 4 aj 1 Mil l 4 aL»J| (jo 

_1 (j_iLaj 8 254 ^vjjjilll cfi-a lluftjlll ^lAaJLuil . AiLdl siA 4 j1c- 

Ajla ^,>Vn>n L^ill _}l^?il ^jj (jlc- cjSj2j (jlj ^Llii jpktl 4ia jl djj-<a=Jl 

1 ^4 3 ^ ; j.all 0 iA ( jlc. l^Jui-iajj ^jj 4jj\j 4xiLui diLuafi ^jaLuil ^gic. 


* c5^Lm 

(t_©-16) —>ij —‘Sll *^A CjbjJia^ol j - M i^a L<uji j qxxx ^l9 — 16) d^> 

“La uiAa eiA jjl t —L S> ^3jAi*«all ^Sl , l$l LIjia Lajjaj {jifJ 

: P lj=ki dD\!l Oj%j 4 giL^l 1^3^ 4 OAi"^ Oi'3^ c^J 

8 4 La _ijj DO - D7 diLUll dll jUlJ djl^ (jc^ SjLc- j>a j : 

. |^11*a 1S (j>a ^2llll dil 8) dlLLull jboMa ^ylc- d^J^ C_si jWl 
: 5 -iIj^I! j sp.1 jail > 5^dil l iajlxk <_sjS=kjj : 
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Data 

bus 

buffer 


Read 

Write 

Logic 


Control 

Word 

Register 


Counter 

0 


Counter 

1 


Counter 

2 


GATEO 


GATE1 


GATE2 



D7 

1 

24 Vcc 

D6 

2 

23 WR 

D5 

3 

. 22 RD 

D4 

4 

21- 'C5' 

D3 

5 

20 A1 

D2 

6 

19 AO 

D1 

7 

18 CLK2 

DO 

8 

17 OUT2 

CLKO 

9 

16 GATE2 

OUTO 

10 

15 CLK1 

GATEO 

11 

14 OUT1 

GND 

12 

13 GATE1 



8254 


8254 (9 - 16) 
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I-.a.Tic. (.tiia t ^cISjlaSI ^JiUM Spl^j&iS .laa. ^^io Ja-ajj lS<^\ RD C_fl_^iali • 

dDLa— ajiaSI £y —a S<s.ij—aJl ^- Jati -uu ^SUlaII ^jli (0) <—appall iS(b 

. diS^all Jal.i SJiijjajAll 

1-oAki dla t ^JIjiaSI (j* ^Uill ^jlafall Jaa ^^Ic. (Jj-eajj ^Sll WR «_S^-Lsail • 

^—Si dll—iLu Jl—mj] jl Aj1j£ ^iJanui ^JIjcaSI ^jla (0) Vl*9 .Sa.aSj |Sa 

. diS^all <Ja1,3 S.^jajpdl dOlajAASl 

i-jj—Sail ^1-a PIT ^aJjjjill £a JaUjj <j| gdlx-Jil 4,^ i CS i—i^lsJl • 

UJ—» (o) Oj% l)^j Chip Select ^jjjlSSI jLuai -laa ^Aj "CS 

^ — ic< 1 — jjlj 1 - a£ Aaajjjill aA^j (j /•»! . ?» l l ^1^1*11 __jj9jju £yc* ^-ilajlj dSlS 

• 8255 Aa-j^juiSl £a JaUSII 

Oij 1 —i*Sl ^ SjUSI ^ • AO, A 1 tjlijiali • 

jl-Jaa.1 (ji^aaJl £jSa &±ji a <jo dlua ^JUall Qa ^aaJiIsSI AO, A1 

. 5 16 JjAall L*jj Aa-i^dll Jal.2 ^£alll Ja >m jl ‘Lajjjill diijul^o 


A1 

AO 


0 

0 

(o) -iijuiii 

0 

1 

(1) fSj 

1 

0 

(2) £ j ^l^di 

1 

1 

^Sa**i\l JajAA 


5 16 JjAa 


^—Sai *aK Ji a dS Aja ^Sj ^Silj Control Register phall i J -> m a jA 
<_aa JaL_*s 1I ^ *531311 dihljall Aai jUai J1 a 2 dili 8 <> Control Word 
. JJS A*J IaI^-uh Jji-iSj diVLa. jjim% jjA A.m»a Jjijjjj Alla. <. ; ..\»ia 
(J_J1aj (19-16) 3s-Ji ^ PIT AajjjjiSl O- >VI C^ulall j] ^J&l *>ll 

i S -vjj wil l Ji.ta ja. jaII dliJi^io dDlall Jaaj _jAj & ^..laT' aaIS 4a! jaS| (-_iila.il 
I Ia£ <_jt jU A^ jl djijUj d£\3 1*1* ^loo J£] tlua 

dil .. ^ ; vi Jl_id] ^ (2, 1, 0) Al>i*ll j»SjJ^X tlua CLKX t-il jla^l . 

(jj £j <jl ^_aVj < (—iijlaS/l c _ ff lo IAJjU Jll^atil ^^jll Clock ■^oLmll 

10 (j la JJSjj—S i IS—ib J—uu O' d) 4 ( m> 1 ta /iS l aSA AJSjj 
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jltall 1-m Zui 1—SjJa Jj*j ^J£j GATEX t-il^paVi • 

. Gate Enable 

*j_A V-JJ < 4swai dsbltali £>> i-iljla] JU2J OUTX <-jljl»Vl • 

^1 Jjiujjl) 3Jba. (■_ u«% 45^ jl jt Italj ^^ill dabltall 

. (_gjxui La£ j| Jjtil l*Je (J-OJIJ 

. GND, Vcc Sjtal) jla Ua ‘L=k-ij2ill <-J#l jJbl (j* ,jUjla jL\ • 


D7 

D6 

D5 

D4 

D3 

D2 

D1 

DO 

SCI 

SCO 

RW1 

RWO 

M2 

Ml 

MO 

BCD 


SCI 

SCO 

nil aljutll 

0 

0 

■Dsasa 

0 

1 

1 aSj jl^C. 

1 

0 

2 jjj ilta 

1 

1 

4iW SpljS 


M2 

Ml 

MO 

AlUll 

0 

0 

0 

0 *SaJl 

0 

0 

1 

1 *S Ull 

0 

1 

0 

2 

0 

1 

1 

3 A1UI 

1 

0 

0 

4 *lUil 

1 

0 

1 

5 SlbJI 


RW1 

RWO 


0 

0 

Obltall Am j-ci AJd£jZf.\jfi 

0 

1 

la as 

1 

0 

1S» JfrVl i.i^Sll *J3£/Sp|ja 

1 

1 

JcVi ^ <-«**«« <jt»s/spijS 


BCD 

0*11 4iL_}Ia 

0 


1 

BCD bjljj jij£L« (_g Jt'icv jlac- 


8254 ^Ua>ilJ Control Word ^Sa^ll (l0~16) 


8254 i yu4jl Aau ^ 1~7~ 16 

,_j—fLou c du 16 lg i<n (JS dibl-ic- (_g jT'^j 8254 (jjla UjIj La£ 

^_I] 0 u _* .tall J c «^ill tall aj\A ^ FFFFH J) 0 o- taj J 1 * 3 * JS 1 
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i 4_JDtu3) CibL_xlt q —a 4^.1 j ^1 I • (_5^>di*1i a*1I 6JL>. 9999 

(Jai-i-n-* ^CajJ o^Lu i (_3J_)ia ^jc, (J^abtUll *Ud CU6£j t 4jtA (JaLuII ■^Laj^iaj 

-a Cl-j (j£ “UVAj ^ a. ’i ll (J=>_ui>j (jui ^10 16) cK" 9 • ^>”>11 

L& 4idj £eCajj (JjlAa. ^^ic. LCul (lO~~16) fj£j6 <_£_>baO .(J> >ha!1 

• , JLi Ld ( Ja»uul l 5iA <t -3 Cl Lull Cilc-j<r^ a 


16_& cC.i\—T» 


Select Counter bits Cibldl jLuiJ Cil^Lui (JiLaj D7 j D6 CldS • 

(_gj\ >>6 7 j 6 Ci—i (j—* <JS ^jlSL 1616 . Alba. Spl^ja j! t A*_a <JaI*611 

16] \ a! t j - 3_) olAxil £_a (JaLcilII jA Aibajl * 6 a ^ -}juax4a 1| (j \6 

5 JbJl ell & ^ (JaUuI! (jli i jL-<a (_g jLju 7 Cuj 4 A=i.lj ^jbiu 6 Cu Cul£ 

(_gjl—uu 7J 6 Ci—i —a (j£ 0^ La] • IdAj 4 A 2 J j jljutll ^4 (jj t ii 

. ^£adl (J ~> »i a £pt^3 ^iu u AiLaJl * 6 a ^ 4il6 Ca-!j 

CaLL _ stll ^yn Jubj (j;! (jA 4j\u£il ji Spl^all 4.15 (j^liLC D5 j D4 Ci Hill • 

\ aiu t Cii 16 (j-* jj ^ 9 (JS (jXk ^xLti Ld . 7 j 6 CjIHaJL ojlui.1 (_£ 6 Sl 
Cul < (_gl AjJuC £ja AlV Ail 6 di jJ t .la'aa Cu 8 (j-a Cali Lull ^jLoia 

<_g jl_ci 4 Ci_ ill Cud 1611 , l^ua 5ut&i! jl ^jiu Cu 16 (Jl o* (Cu 8 ) 

^_ijVl Cubil £_a (JaIjCII ^1in» “Uldl a 6 a ^ AJli ^Lu^a ^jLuu 5 Cuilj A=klj 

<_£jl -ci 5 Cuilj jL-a (_ 5 jlCi 4 dull Ciil£ 16] U1 4 Lower significant byte 

H igher significant byte 3JLd » 6 a dilull Cubll ^ua JaLuII -uli ^a.1 j 
5 j 4 Ci—ill L>® (J^ ^ ^_^-CLa Auilull ^ijVl Cubit Spt^ 6)^4 1 Jia.1 J 

aldl LaiS Latch daiA (jA d/ ^J a>\ (_$) jIoc. (_$! a^ljS cJiS * -^lj (^jLCj 

op.lj—a pi_ill ^ 4 J *1 ^jACaj tiii 6 j . opl_)iil (J'Vj.ha IgjoCajj “Uadll o 6 a Uic. 

(_$] Splj_Js (JjS 4Jli iiH 6 i . Spljalt pLul ^ jiiCS jjl c^_>i,Sn Cubil <J*1 

1$_ia (J _Si 5 J 4 Cll "'ill ^-Ca^ji JllJutll 16 a Cibj )*i~^ a (4i>iio 6>° 4jV 46ll j!Ac. 

, jii n lS jLaj 


(Ja* 6—ui ,^1 mode ^IbaJl jL^l 0^4 D3 j D2 j D1 Cibill • 

i-i ’.n (J_ a 5_lbs. jLuiU Cj\1j Ci^luil oJl^i . o^Ln-bl (_$6]1 AlA*it lAAic. 

. (ll“16) ba^ lAAio <Ja*j 4J*! AtAC. (ji Cl^ba. 

(_ 5 jjac. A*_J ojln.-kl ^611 Alctii Qc- ^sUJj DO J^J-a ^3j 'Cull • 

l 'll l -^r. <in j lj^ »U aIaxII lj 9 *^ j_gjLou Cull o6a CiiK 1616 . ^gjbj jl 

(J _A bjCo AlAxit (jli Aa.ij Cull *6 a Cii\£ 16} Lai i FFFFH 0 (JA 

. 9999 ji>ua 
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PIT 4A4 tU LSu CjVU 2-7-16 

0 AlUJl 

CjbUjJl (jjs 3 |jio gi I^jS cJ-o*j gl g5Lej <_s^' C -Llu I I (l 1 — 16) <j£4j 

—16) (_)£Lua gS OjA-o Laf£g 0 AlLaJl jg3 , 8254 ^g3 S-ig^-gAll AlIIjII 

N fSjil-J X Jlajjl o' Jj ^1J 0g% OUTX £>Jl gla (l 1 

4 j—L-all ^_lj OUTX gJ —-=J1 Jgi> lAAic- <±^ GATEX -kiJI I. j i g 

,V jo CJ--La. AoLuiIt diLiJajj g« N 3c- O-q X 3l.lxJ! ^.glTu gj L-fll/A (JAjj 

Q j gj AllaJl aJA ^^3 . 4 _ij1j Sg>3 Aalgll J] ^gvll 3g*-ua N+l Ag-viill 

. L*3b .k^j GATEX Jail! 


1 AJUll 

<__ig__kll 0_a 4 -alb jlgSlui'if' g-ilai dsS^a^ -}|.ixll (Ja*-Luj AlLail o5 a jgS 

g__L-caJi jg—1] <Jgii —mj ^gaJl k-%1 1 lOA ,gio 3 >-ggi e-lkoLi du a. GATEX 
yj - All ■'iy, U-Vio A a.^gj^all A ai 3.1I ^glj 0.1*J| (Jj-oj gl ( gll 4-4.12 l£ (Jlajj 

4-j4i^ ga Jaia gisll j ALLuill Alta.il j AlLaJl e3A gjj ggill A^V . ,ia.lg]! jgij 

{ g. lo Joj—uLii A i/iii $.1-kol |5J ASLaJl &jyfc (_g3 . GATEX <—igkll -kjui.u 

1 <&' *3—kl »S i Sgl3 jrgaJl gla 4 ^rgaJl JaLulj ^Uj] GATEX t—sgU! 

. (l 1” 16) L^UM (gi AJaiLdl Ja gkAl i (gi 


2 AiUJ! 

*3_A Jgi . gigiiWVI ^-Uo g-gAll OjfL; Cjj=i. ^11 —16) £_JfLuj lg-a-4 V \JJ All-all ftjiA 

t Ig——lie. -<all A a j<ll jgl] (Jjuoj ^1 3l-l*Jl 0 i LaiUa .lal j ^gali Og^j 4jlaj| 

O—al jj 4_Jajj g-aj &~aA gL-all jglJ cJgu ^-gaJl (j\i AaAll aAA (glj (Jj-oj L«^ic.j 
^^Jk ^a.ljll gja ^gi^i liSAj l 3^.1 j £^.JJ ^>5 a3^1j 

gi GATEX <-jgiall g! iia.'if . 3 )a» 11 £ gi Alg^ <vll a L$-ja gj^lj 

. Vl*3 Oj^j gl AlLai! oM 


3 MjbJi 

g-C. SjUc. OjSj dua. jlgSS^VI LJojI ^gkll gjSj Ua 

agll L \ L s- I I ^gjLuiJ J4 j a! La^la g S -L ^-il l g^jj g®J (_5 jLjUJ 

gl—S I5j L_a) 4 Aj^gg Ajjjsll o^A lij Jiljiatll ^gS Aau-agx*l| AxAll jc. 

^ (>aJ cJSi gjSj gix^all ga j gli Aj^gS AcuL 

• 3aklgll gag go *.wlg 
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4 ASbJ! 

jld-Jtll 1 “>1.1*3! A3-fl.~x.rt3i A-aAH {_£jLulo dljdajll £ya J1.1G A*J 

^j i <s .^-v lj) IaJjui Ja£a S.irxlj 4_iJajj (j-aj bAa! _jiU-eali (Jjiiui 

5_ajLill A t j-i nil .sUa.! (^ ) £< u . o jy* JilJi*Jl Aa_4jj ^xL (jl ^ , U . 'Sf% (J3ajj 

. lS j^y GATEX -laaJl <_!*-=*. 0° 

5 AlbJJ 

cs _lc. 2 l>»\.' »ljnc.j Aic- Ijuj ^aloll £j*j} (jl i£J*x 4 AJlaJ) LaLu Aiuu AilaJl o^A 
ji.i_x3l ^_ 3 <a^a_j^ajl ArtAb AiajJ (j-o^A AjJajill *^A Axj d^ GATEX JaiJl 

Sj_a Jiadj £2 *.^j lAA*j S^ixlj (j-al J5 4 >^>n 0-0 ^r^aJl (J^ii 

Jaj_>5 uj (jl . GATEX dkjUl *duj *UaGl jUiul tul5 

l_flUj (Ja2u GATEX <—SjlaJl (jj£b JaSa) ^jj 4 33bx3| ^ jiktali (>°J 

. Hardware L$i GATEX t -f>laJb *UaoAjj jjifcll £y* J <jta 5 AlUJl ^ 

4 j ± a ijall ALUiSI CliVLuayVl 8~16 

Programmable Communication Interface, PCI 8251 

La£i . ^tlb-al! AuuIjjII d^U-ojV I ^x3aj Ag-^.!^aj ^»j£i3 4. 8251 

(J_ uijpi Aja^Lt>jll (ji c (_g^i j!lli ^jlc. (j^ 1*1 dULnli cJii 4 ^Loc. <jli j>l*j 

(_$\ 1_jxj\jj (JjuijJ jl 4 <_40gJl JJ laj3a~v 8 ^hal£ ( < —djb Jjjxa ^ 

5_ijj^ld] |Oa>j_uu 6^_*31 j_g_ 3 . Its (_^La Jai. ^Ic. du Juu dj 

• S J^ AjjXrtll J aILjulSI LaAic- A:i*jt23l 

dl—sLull Receiver c)j 23—ui* j Transmitter Cjp- *8251 

<43—3i3j 4 Synchronous ^-Laljldl cjUUill jl Asynchronous ALa! JL® Jl 

: (^k ^ c5^'j USART jL-alkVb ^3 JAjj 

Universal .Synchronous Asynchronous Receiver Transmitter 
dil — Sj]| —& (_gi (JLuj ,^1 ^5 <llc. baud rate cJb«jJ j.j^tij 

• 43x1^31 5jjl!ill ^ Uiluijl ^1 

(_g-31 <3kL=Jl (jjA l g 1 1 Vsl m l J IgJLjijj ^JJ t5 al| dUbJ) ls A ^JLolJi-a _jjiil dULull 

10 Ug—U dUbll (jjjUal Qin (ll2—16) . Clock c>lJ2 dLdAj 

dl Jtuil (Jie u dtu £_ijuij 4 Start bit ^j!d3i d (_s j^xj Ug la J£j 4 d 
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i Stop bit 'A —jI^ 


-j I Parity bit (^jUh * Data bits 31uij^l! 
. ditiLuIi a!*^o (j^oi_jj ‘~‘ s ' > liA Ja.=OU__g 


K- 


Frame 




st 


DO 

E 

d 

E 

D4 

lE: 

D6 

Pb 


STl 


Dd D3 D2 D3 D4 


* Slop bit 
ST Start bit 
Pb Parity bit 

Asynchronous ^JUl jla jail! diULull ^^LGlI <JSill \ 


DO 


D1 

D2 

D3 

D4 

D5 

sa 

DO 

D1 

D2 


D3 


CLOCK |_| l_| l_j [_| |_| |_| |_T1_| j_j |_j [ 


Synchronous tliULull Jail! l_i 

^1*1 JL* joill j *lalji*ll djliLil ^LSl! Jfoll (12-16) cJLi 


dll_ jLuII c ^3jj\ ill j 4-jlgJlij 4_j|jull CjUj Ailda] ( _ S A 8251 “L^-ij-ill A n jl 

dsL—ji-uil ^ *i'\l 6 jl& cJaIj tillj .AxJ i l^JLuljl t—ljllxall 

A ■N. Jj JXic. . jLulj'jfl alia jl cJiuj jj\ iaifc. ^^Ac. (fcjLnl! ^jlc. l^ALuijl 

3 ^al t >. y 1 dltLlI tJjuaij dli=k 3n.»Satil -Lo^alb £^jill (_>*9i j-a C? 

. V j»j 4.filial ^A, cJA ^gJUjlall C_Ua2kJj AjJLdUjL lS ? 1 dililiJl jC. 

i •At *\ (J__iLa dAiLull djbu < > u1^. i 3_iaLd»J dibu (_g AAa 3_Lal jlLall djULull Lai 
JS_diliLull dills j* <L4 j {Js . diUlu (Jlaa dsllill jfalj 3jW-il!j 

I_a] t (t_ll2~16) (J£-i <ji La£ jxijtfll diLiaji (ja 3_daoi £-a ilaljla j (jl 

3^uj -ill aiA ^ jiajAj (jl . jxl jj Us jaj JAaii dlliUll jUaj 3j1.Aj 

^ ,, •*» eJ»\_ jlSI ^-a jSJj 3jk_i ji£ 1-g-*^ jaLsl*iall 51S1 Igja-ajJ Alijbj 

. (J-al^la dlV L^nSl ^Uii dllijS-a Jia.1^ I ga-o (Jjabdll 
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$ UaU JLuxiVl 9-16 

Direct Memory Access, DMA 8237A 

_ajLua (j_Jdi (Jl Ail (—iaS Aac-jldJl a £-a (Jxlxalt (j Ja J lidJ a£1 

j C V jl 4_ a Jcill Ij-li (j! AjV IliU ( a JIaI) J ^^jld jlg_=k. (jx Ai jar ^ 

. V' ~- ^11 jjlj i*Jl J a JIaI! Jl Jlxdl <jx tilli AxJ IgJllij gJU-ail Jjjjla 

.S JIaI! J]j Cy> dlLaJa-xll (_Ja3 AgLaC ^^3 Jo-Ujij (j^fLl (2)1 J AjV (jl (_^l 

2 (jjJ Ig-ljlAj Jl (Jll dLLull A_bd oALi jj dllj-uilaJl j»Ai£j £-a 

2 4 «r. (jj——a gill ., * oil J _o^di til LtA d^gJa AjjuiLuiVI jl AjUtUl Sj^lAll^ 

6^j__£lil3 A—Luc-all aj^_^Sfl (jx diliLuli (J£j A-ilxC (j^Sj <■ **nc-t o AA AlaLuJl 

4_cjAJ dbLnH (JL: AaLaC (jx jjAUa Lex JaJja^S Jbtxll (J_jdA jjAj o_J-ujlia 

(j__uj (l3“16) (JS_u . ajdlAlla _jjjiljxJl (Jl-L-ta*!*^ 1 A :1c. (jjilaj La IAA 3 t 

~ t ^~ v *'J (^c. jld jlfl ■> A 3 CJ Jl».ll lAA ^3 L-dJ i . Aala*ll a-l^J bca-dji Iajji j 

dll_jLull IgLlLd. (jx 3 d ^allJ 8 23 7A Acj^jxII (jc SjLc AaLuill aAA 

4_c_i_j_uill eA-A . Ac jjxll aj-ix liAaa Vjj lga3 Jluia (j] (jjA Jljtxll Jjj <jx 

J_& (J_A 03 _£1a 1! £_a (JxLacill j^x (jia^ill 3 (jJjLxll ->jWl LS k lA jjA Add 

AiljJa_mj'iH (Jjus Aacjldll S^j^cSf! (jx Aclj Ajjj La AjC . AaL&lt JoeljOl 

jjj—jja j—Jl -*-oll (.. vU^ij Aili t S^)£1 a 3U S^>j5Lija (J i. An jjl AaL-ai! 

A—*aj cd—13 A—ic. . A—^.Ij (_^^Lju AiatiiLj (J^IaII HOLD Jadll -Liui u 

j- C. (Jl > iVla £cJL*_a1S ^ 3 ^ t ^JlAjall aAib (_£All ^LaJl _^aS?i AjJl ‘1 jps 

4_ajlLoll AjLx Lujic^ 1 ^ jjjjLjjtllj dljLull^ Aj^alt dll 3 ! tn all 

A -:1a ^aakjLiJl jl^jaJl ^cJl T.all jru iAIIa Aju . Aallall AallxLal) AiLuJl jl AalUtll 

. A.nJ j j^jLuu Al*ij HLDA LaiJl (jajia jjc. dl jLuwl!! (jc- (Ja_<aijl A3 

d—<d—a^ijL-ai di jl-udl £\ ek-x (jl ^-3 j tSlld ^ A H LaAic- 

<J—Id . 8237A Aia-jjjuil SaoL-uaj CiULull Jlaiilujl j! (JLuijj Iajja Aijkvuji 

Ja_Al| Al-adb ^jt-dll jl*aJl ?J L (jl j^ll daljlui-iJl (jc. 2 )LuialLa j^cJL*_/Jl 

ts —1c 0 _>iaj-^1 (^jlJ gll-Adall Aj*j lAAic tiluc. (3 jd] %ja jLaall Jl HOLD 

. (33^.1 & 3 -a dl jLul«J 1 

dlj —la 4 cDLd (j-a SJ1 a]L jj^LaII (JL-ojVI (jS-aj 8237A ^AkjJlll ^>lAdlmlj 

tg-AlA~^ 1 ■ ., ml S^Ail Aca^jjJl oAA (jC- dlLa^ln-all (jx jAill 1 A^_l ^iadlui . (JLlxuI 

(J—ax A -LaldLall A al^iVS ^JS SaIc L^alAdiuil^ ^^jLxaddll (^jILjlaII (Jc. Ldj| 

. C—iuibaJl A.xldil 
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SipUitAll 4_uLutaJi daLaJbt a \\ jpall 10~16 

Arithmetic Coprocessor 80X87 


q —c- SjUc. ^ Arithmetic coprocessors SaoLh^I 4-uLn.^.ll c^bJU-di 3Julc. 

gll_*_ai| djUjlldllj Ajjjl.nl.Tvll dliaLaatll Ajftj&j ‘Zj\ 

till iliLiil <~j 1—ui^. <JtjA (J —Ajui ..^1 <Jl jaII diljJuj o_)-4 100 

3—a.jAJ (Jg-uu oAA <jli t=*IlA AiLviaVtj . lA^iC-j (JljAj 

3—3aJ| dll 3 —jSAsJIj 3-aa=kJuoll ^VSjSM <J!U 3ili»**ll diUUill {J^UHil SjjjfL 

. JUUk^l 


ac.I__juia 11 4-I J£ (jl As > J yj i 80386 glL*-all 8086 ^lb-all p-IaGjI 

jA ^jLuiaJl oAc.Uuj» 8086 gcllx-all I-H-aA i Aaun (Jaxj (_£ASlj 4 j (j-alil! ^Unal! 
. 1 a£aj 80187 glball (_^A ^gj UnaJ l oa&Uji^ 80186 glballj t 8087 

_ui^ll eAc. Lula j glba (JS £jJaJ intell dljju 80486 glball ^j-a elAdjl 

_]| ^1_J2kj ^ 4 jj 1—-ui2ki! AjJajVl C..l-^ u^al l^Ai-v j 4_jLat£all 3^j_)liil (jaij ^ 


4 ^gjLuii-ll AoLuiaM £^a 4ja._jb]| A fl •>' 

•^-1 1 . ».a\ 1 £_a aAol- ula 1) dilaJball 4^aJj-a fJijualij ^ Vibil (jbji-J Ijj] 

$A_A LiillSj 4 t _gA_)£ll jjuut A . l l ^^Jc- l^|.,\i>tudl S_)Ai L$JLa c_jLaui1 oA*1 ( _ s jjiLujV1 


u 4_^j_jji]l {_gA\jtll gib-ali ditj^j£La QA A b 1 dllrO CliL-vib-all 

, 4-L aiia rtiu V tliajjwa! 
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■A 11-16 




(jj—% 1-AJja. ^jliLll/CjLiL^! ^jLjla SAj^jaSI SjLiyi £> jA Li .1 

t Vl»i ALE JaiJi 
? S4 j S3 3JLsJl 3a j3-A >a ^A La .2 

RD <—«j—LJl CiJ^i 8086/8088 Lgafl jj% ^JLJ! L .3 

? I>j-o (_5 jIwlj 

: 8086/8088 ^ILt-oll <j!jLVl c >31 .4 

• HOLD 

• HLDA 

• DT/R 

• LOCK 

• TEST 

• READY 

Y BHE uijWl (> >bji]i jA U .5 
V ^JL-a {JLiI^jLuiaS (Jj-saS 4tL*i SaIxI) ^3 ^t *i.-y'i IjsLoS .6 

74245 _£1! f l^i3wl Ale- CjLLJ! jL« ^ JjLSyi aUSi AAa^ c_iA .7 

? CiIjUlJI 4jl a& ^3 

Y S_)£I311j (jLuajVI >aj _jA La .8 

Y DEN <—i>L]l Qja jA La .9 

Y S_}£Ia 4jkj>ji J ^3 OE CS <—>» >a>tll jA La.l 0 

Y DF800H-DFFFFH JLjl ^aJI f jMJl >Aa]| ^ji .11 

8 _ JL 10000H-1FFFFH <>l >*J! Li>*J pJSLl! JAJ I ^jt.12 

. OjLjLS 8 <la <_£ ^o, EPROM ^jI>S 

< 4iul-ui]| AJLui x lS) >S A^a*>Jl J^^IaII jiQajJ (_£_pj RAM ^j)>3 8 <■. L <n*l .13 

j—S c. ^j| ^—*3it »Ag-1 ^JlI ajI . cjuL^lA 2 tg m (_]S 4j u> ^cjI jASt 

. 20000H <J j*Jl 

? AJjic- Jaa. <LjjS >0 AO t—i>LJl <_>a>tll jA La. 1 4 

gJI— x-aJ 1 L5 —a MEMW j MEMR 3a j—LiJ! ^—1c. J—c_L£ jJil • 1 5 

. 8086/8088 
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What else ? 




1-17 


dll_aJbtASl (j-a djL3j*£ Z80 J 8085 (Ju-saijlU liuij^ Axj 15La 

j 31 jJil! £_o lg-~igAl JA 3Jj*j_uij l g~ 5 -> A ji 3Jj^_uiJ l^- Ti iaLaJi jjL * jj j du 8 d!5 

j _ j|p.1 _L ^_a Idle, l^Jii tSllilj 4 4_i£*jliJl 

^5 . 3* tK 11 e_^-2>.Vt £y° j^llj Ajc-lix^alJ djLajjJajQi ^ lAl_p C5^ 

t**» i 16 dl aJUt-oll .v%t ^ 8086/8088 gdlx-all Ldu] (Ju^ifriltj liuij«i a*j 
^_9 La1_jLji <^1 d iU i ls- d l (JSj (JjjLujV) (jj^Lua 4 l.S'jlui La£ 4 (_g5llj 

. _m dil^IUtdl &5 a (Jit-talij jj>» (_jl Luti t*1153j . 15 a 

4-daij (_jl£LaVl (J_j 1 % i.ui . jlr- duu ^jjil j d-llilda',{I 

Pentium Pro jj— i ?£*} ^JU-aILj plgislj 80186 gdU-dl qjo ^IdLl dsLJlx-Jl 

. oVt ^UUl ^ dbJ^' dd*1 


80186 gJU-31 2-17 


16 



15a . 80186 diUji^J LajAu^i Lajm^j qjm ^1 — 17^ 

—a _ £L (_ja 11 daUUJt _j L a i . rt [jA 8086 ^clL*-«Il <jLLui jjjIS 

_ja_jSJI (2)1 J_A liA .NjkWll . du 20 £ya. (2)J^% {^ail jt-uLaj du 

(JjLcajj dul£.j 8086 ^eJ t a t .- ft ll Iglngluu cs^i ^jjjjddi ^jij^ii 

^__j| j.3 Jaj_Uioil til_15_j Ajjiij gilatAll J^lu 'jIglLadl ^»J 4 £ jUJl 

80188 ^Hj^aII jAj (3^3^ 3J 80186 ^L*-a] 1 . 80186 gJU^dl <^^.1^41 
(j —-* VAf du 8 (j* ^j^-jl^ll dlUUfll jLjua (2)i Iac. Laj3 LoLuj 4-3-U.mj (_g5il 

SA—LaA J ^ Jjvtj i a l m l (j-U-U^J (jj^% Ldaui (j -4 cJ^ * du 16 

Bus Interface Unit, di! jl—uuJl 3^.1^-a Sa^jj Execution Unit, EU 5aaj3ll 
: 80186 ^11*^1 ^1131! 3^U.Vl dl£jL3l ^jj (l—17) • BIU 


Clock Generator 4^luJ| dUiajj Sdvj .1 

dijl—S i_s-illj cJ 1 ^ 45 ^ IaLLs^S j^ull 8284A 'Lskj^uil) (J^u a! ^xll 15 a 

-i&l 4*~lljljo ^j3 jjj A^LulII dll-diu ^j9j!13 ^Jlxxlt 22^)Li. £ya (Jj-<aj3 

• Ready d jlall jjL» ^dlll diljUjl ^ 
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Crystal Sjj —LL cjliUl X2 j XI Ala 

A Ic. (JjaJtiua ^' 1 ■» -ni l (jl^ lili i lijall C in . i li j_gjljju dili 

. jjjjaI—^ 16 1—Ali jj jj—S j ji Sj>Ull jli Jo^aW-^ 8 

djl_daja J_a=^ <_s Ml CLKOUT ^jUMib t> t ^4 £j±i 

. Aa^jll. <^Ij ljJLa*luil (j£-*J ls^“ Aa. jll. C5^j ^11*^11 (Jll^ (3^ A^-ilill 
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1 4xJaLLdi aia Sdxj .2 

Programmable Interrupt Controller, PIC 

3 stiaULaJl <■.** lULaft i 8259A -‘Lajjjjiil 80186 g^Ltdl <_£jA 2 o 

4__*JatiLaii ■lajln'v I tAgJ dlik. i j djLj^jljjl ( — Unrv , 

Nonmaskable <o ->^1 <Jj 15 ^11*11 iij INT3, INT2, INTI, INTO 

. Interrupt NMI 

Timers SAabj .3 

(J_lLa 4uLH j dlj 16 l$-La (j£l djlSly^a dOLi j^ic. c-^aJl t^A (_g jj’Nj 

_ SfLaj djInstall fljiA . (Jjw-iiiUj (3fu> Lsa£ IaUIjIaj ^aIIj 8254A 

djl_d»jj £-a jl i gdbt-dl ^ 'Ldi.idi <&Lul| diU^iji ^jlc. UJ (J-a*j u' 

SjSIaHL jAL-A JLuiTifi SAa^j .4 

Direct Memory Access, DMA 

iii dil j DMA S jSlaft— j ___)— uilirt JL^I ^^Ic. 80186 ^_g 

• 8237A LsLsj 4^..iLaLa •‘tLlii cJL-cajI 

mj^_ojJl! £cj) jAS) S A^j .5 

Programmable Chip Select Unit, PCS 

(jjjl—ic- j\ —aLx'V Jaj-Iii. 6 jiJj (Jjl§ _)iuU (jc- & jUc- SASbjll a^A 

7 j—ajj 1s ajSlj ^JalLd (jjjUc. j! base addresses Sac-LSII 

J—iLa t, j—ajj La (_jju ^ jSi . ^4^=3 ji (JIAjI diL !jj -lajlnA. 

. L=k.jLk aAA j 4 >tn 4-lL=». ^±i.jLkll d2>Lu-ajpSl fciUjs 

l —s—Ila-a £— -J^J-a ij^-w ^ 68 (>4 <Ljj£-a ^ 80186 ^clbtd! 

— 1 \ AS ^jla Lojujj ^Ay ^2“ 17) <J^*S . li jl a 40 dj|j 3JLLuill (_)£ (jc- 

o j—A (j—o t_i J—3a (J—£L 4-idaj (jc. AJojoiaa, S^)£a (_pa_)xlui Ladj ^JLtdl 

:<_ii >V 1 

80186 g-SbuA cit Jai 1-2-17 

<-jJ-Idl _>A.j 5 (_JjLwUj ^llstdi SjJiiil t_S^)la jAj VCC L ajU\t • 

• ^ 9 

* (J-aliJ! C5 -dajVl (JaaJJ Vss • 
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dj- ■ O'* llj£^ La£j X2 J XI (jli_^ia]l • 

Oj— iLi _st-all (J i.)A »>»n\l AAjj ^ <■ * * ' ti nj j ^^le- 

. SjjUl AAjJ <■ 


l^olo £ J&\ (>iJSii <A& £jaJS CLKOUT t-ijUl • 

. *‘Ll=». jlib) A JajjjljJ l^al,>-%!i »tl O£LaJ 


J30i 
_S1« 
S2* 
ARDY* 
CLKOUT* 
RESET* 
X2* 
XI* 
Vssi 
ALE/QSO i 
RD/QSMDI 
WR/QS1 * 
BHE* 
A19/S6 1 
A18/S51 
A17/S4I 
A16/S31 



8 e e l gis i 


MW 

ou 




Vi 


1111llllIllll II 

|9|S|9|g^|S§§9999 


l UCS 
I LCS 
■ PCS6/ A2 
•PCS5/A1 
IPCS4 


IPCS3 


I PCS2 

|PCS1 

l Yss 

I peso 

IRES 

•TMROUT1 

iTMROUTO 

■ TMRIN1 

■TMRINO 

b DRQ1 

iDRQO 


S0186 jlall jxjoijil (2 18) 


1 A__A J_Iki (3*1 Reset S^lrs-J jAj RES cjjlali • 

t i j Ul i |1 a UwSfi Ale- . £jJajll S-ilfi-] pJJ ls JSl 4_uliillu. 50 SaJ IjL^a Uijlili 

• t> <^UA U Ajssl FFFFOH o' 

JllfllaJI ^=.LaJl djL^Al JlkaJ ^ TMRIN1 j TMRINO O^J^' • 

• O^J^' 0^* ' j° 
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\ .ftVtc . 4Jl c* WAIT 4.K.».4^j I4 a A*»n 4 TEST ds^jlaJl • 

J_jV jUaoiVI fub 1 jl^ol «=dUA £>1 *Uli ( 0 ) Vl*i t-i^all 14ft QjSj 

. Jia .1 j 14a ^jjfu ^jl 

i j! »SJ tijL loA j TMROUT1 j TMROUTO O^i• 

• j “Lucajj j\ 4jLt_y* S^yuia Lai Qjfu f^allj (j-uajpd! 

cJL^I t_L-Ua U«- -Ac Ji.s lijL UAj DRQ1 j DRQO O^J^* • 
Qj— —Sj LaJj* LcAj 1 jl 0 (jJjLilll £y* DMA S^)SI4]| £-a ^uIUaI! 

. l JS 

2_Lis 4jcJal&oll C- llln S^jLSj 4j\& 4 <_j__pa _jAj NMI • 

. SjUOQ SA&LueJI 3iL*J1 ^-o JaJuj t —14a j 4 nonmaskable 
*—j|j—Jai 4K 4 INT3/INTA1 j INT2/INTA0 j INTI j INTO ji»Vl * 

2 J 1 J 0 _atiij] {^Ij *■ J~>^W 3-LUQl 'LuLULdl L_iila SjLdSj ljjlc. 

Jaj_lai. 4 (J3^ lfr>>-a_)j Ja_jIaiJ! »4 a . I ^j£j baAic. 4jl*a l^Kj 3 J 

*4$j acknowledge <~-iljjrOU ^»LULa,\l u.dH j! * ^Jaliu <_illa 

. 4*LHJ| 

4_filj_Jat 4 (> Sjbc 4 A19/S6 J A18/S5 j A17/S4 j A16/S3 -k• 

4_IbJl JajJaij A19 Jj A16 (jjjlistil SjLJjj ^AiLuU 

£_« j uttljA <JL-«aj| 4 JI 24 . ^ I4j qijj S6 4_lLaJl Ja^. . S6 (jlJ S3 

_sJi (J \St ,dull 4 JIa. ^ <-t cl)3^d3 * 1 Jail! 14 a bti.’iV- i^n.?n S_j£il411 

. 1 jli.i^il <jj£j Iaj]a.T4. ^^jLi . 

CJJjl 2 J ^ 16 cjc- *jW 11 ‘ ADI5 (^IJ ADO JajlaiJl • 

. • 8086 jyiU-dl (JLa 21 _)-a f^S CjULnllj 

ci ,rttH ^ j-a 31 ijLiyi cml£ 111 UijL BHE/S7 t_sjkll • 

^_a L__^La _3 ^JaiJil l^A 4 ‘Lfiii—a dlLjlaj t^Ldi djlilaJl _jLula £ya 

. S7 S,jLSyi 

SjL_^J (j —^ w -LsJ jr j-k oc- »j4^ gr <—*j&j ALE/QSO <-ijl=di • 

cJ^j QSO *jUS^'lj Address Latch Enable, ALE <iluiLa . L^uiu 

. dil^L ujaII <^_ 2 k.|^a £as».j ^ j^ljVl queue 4lLa, 

Sj__£l3Jj ^lj CjULj t_u% <jt£ Ojjj Ltk 4 WR/QSl>jjU 1 • 

£jLSVl cJ^a^ QS1 £jLSyi £-* ULoJ di^lall IiA . ^l^kj oJlswj j] 

■ ^iuj ^iai 

U-* ji -® jSljdl 1 jSj ^IUjaJI t\l (jojj 2 ;Jauk RD/QSMD -1^11 • 

4—1L> (jL—oj -ls__-i. jl QSMD -LiJll Lia_J grj'j** .L~> ll 14a . (jL=oj 

■ Queue Status Mode jjjUall 
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CjlLS 13} o jUj ^clLUl j£o UAsynchronous Ready, ARDY UjLH * 

li —a (3j—U- iic- . Ready o^W- jrljJ*YI j*i (Ji-a* j yi jl a_j£ilill 

. jUaHii Adbk. ^ ^ILcaI) (JiAb jiua .IjiA.11 

ARDY <—ij-Lli JLa a£a U_>Ui 13 a Synchronous ready, SRDY UjLIl • 

lil . f L_Liib A. . Ax^LaII clil £a ^jAl jjLa (jjl^j (jl j JuV AJl 1 -V^. Load 

♦ _j Onfi . i l Ajbv ^a ^lIIjlaI! cJa^Ju JnA.ll lift jli 

j j , L j v a j-<al a. ldn cS-^dl _yN\ lij -L^ LOCK UjLll • 

£—Lb j—*1 t^l (J- & dub ^ibJaj (jAw AJ| Ctn^. 4 ^ ^c-LuiaII ^Ib a]1 

(jj—fb A . ...iiadl 0- '} ... ft (^S _5 1 J l CLil jhaA ^lc- (Jj) >jfi*\ll (jA -IC-LoiaII ^JLlaII 

. IjL-o j/l>t3 LOCK U_jLll 

(J—Ai 3- JaC. i_^l f.bj*l ^lb-all Ajbfc. Jjaj Ul^lal SO, SI, S2 Jajlaiit • 

. dsLLuli 
•• • 

^ £1 cjIjLuiaII (jc. JliAiaiVl ^IIxaII (jA i _. ilL j (J 20 i_i jb HOLD UjLll • 

. Sj^S?i £A DMA >5La JUbl ^ 

(Jj—iSU £tll—* a 11 (j— A Asljj- C-\ ajLSiJ l]jaj ^-^p. Ujla HOLDA Ujlall • 

. LjIjLuiaII (jc- JL^aJyi 

Ja —— AJ gr j —A, UjL Upper memory Chip Select, UCS Ujbl! • 

i j_ft a -v fjfiiAi . e^jSlill A_bj_p. (j a (_£_jl*il *_pJl ^3 ej£lil1 (jjjtutl ji-vl 

. FFFFF (jljjjtlL (^^12 club 256 UjL 1 <jA jUAV UjLlI 
V» A<> ^»^Aj—aj jr j—A ULower memory Chip Select, LCS UsjLH • 

Ujijj (jAaj LUj! . % j£iill A_Lj jik (jA ^gj^l Pj^di (jJjlixl jLAl 

•OOOOOH UjL jLS 256 duL jLS 1 <jA jLLi.y iaAll lift 

^ j-i. U1 jLl £i J Mid Memory Chip Select MCS0-MCS3 U! jLVl • 

c j_^ a j . A .. .ja-a^All ^ -a O^ 1 (-5*i ^ Sjliill (jjjli*! jLii.1 da jlvN^ 

yj'l -v —P UsL jLS 512 t^-J 8 l>" 

. a jSlill j^a (jljjc- 

r\ j a3^r*-i ^AiUuU Ja j>L^ . (JjiaA PCS0-PCS4 U)jlaVl • 

• Jhi-jV i J 

S>_^1 A—j>J 1_a] f AjUu ijki. PCS 5/A1 , PCS6/A2 jLjkll • 

. AO, A1 j - L , -s^ ji t PCS0-PCS4 cJL* JliA^lj 

clsjl_£ lij d)l_ jLaII jLaa ^glc- dsLUll abkil (jxsj jr jA. -Li. DT/R UjLll • 

. ^JLlaII AjiL ^»1 A_a>.^li. 

j u A \ t s ‘\ i-s. 3 a\ 1 cjLLull ji-uiA JjasI ja }->j > nyi l ^uiUuij DEN U jLU • 

. CsLLaII jLaa C5 Jc. dsLLu ^ (0) LaII lift 
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80186 q & x * 1 ) u 2-2-17 

. 80186 ^—*a! 1 £—* JSULa (J\ yjj iiinS5 ^L15 8086 <La_>_>j£51 jaIj! 

£_ a DL-ol Sjj>ja ^jil! ^jiLlayi _>*!jVl (>«j 80186 ^ll*-*ll 

: <<? L La ^aljVl <jA 8086 

c*" ^ ^_3 dulj jl 4_jjya *La^ C-Jjjuoj 8086 ^1L*aS) ^3 ^a 1 t^SLiA (JJJji • 

<j£lj 8086 £-* <-j j*a jjc. MUL BX, 2300H ja*}M 2&aa t J > **a 

(Ja—uus (^1 d)L_jjar »~0 ^— a 4-jjj9 2_aj 3 <_gl UjjjJa (j^AJ 80186 ^JLxaII £a 

^jaVI ^l oVi mtj 

IMULBX, data 16 

^—a 3 >j!uil £-Lajj BX (J^jolaSI oL^ixA datal6 dijljll t_jLiu=k 

. BX (J^-uia11 

jj\ -uuli BX <J>- -“iaII <—jl—j^lxa 4^.1 jL 13 a SHL BX, 4 • 

j] {jl jj4_ll 4 _ajUaI taSllA lj\£ 8086 ^iLtAl) . cjtL 4 jl O^La! 4 jl^Lu 

. JaA2 SJaJj t*\> j|33aj 4^x 1 jyi 

POP t—i^—A#lt_5 PUSH 4-aL-o*^ 1'diL\Afr ^^Ic- 4oaljL£3^l _)a1_jV1 (_>awj tdliA • 

, *Lji.i£a 11 (jA 

—jllj 4 j4 t>i^/1 ^j| jjjill £a (JaUIH 4^3Lja] _ja! jl liltlA (jjfL (jl j JjV £jUta 

o^)—£|31l £_a j_ uSUaJI (Jl-kAuVlj CjIjIJaJI (Jja ^JL*a 1| 4_ii_> (JiJo LjLkjl 

. ^ULULaIIj 

Sj3_j] td!3j (Jiualij ^ cj_^.3l! (jjo ^-aLc. *J3 Jk -‘ 3 ^ «3a j£3j ^ f&lm 

. 4-iaLjbVI val qVl aJuJ *La.LaJl q} A->« u]i 


80286 gJU-Jl 3-17 

4 alail ^3 4 —1*3^ j— jft (jj^jjull ^3 l_j_uS _^aILuu ^*3 80186 03L*a3I 

(jl—£ <^3Sl 80286 ^IIxaII j$Ja J!&Vl ^^ic- (j^Lc. j’j ^»lc. CjLuaLJI 
l_^ui SjL ac- 80286 .^1M1 • AT LjIuaUJ! JJ XT CiU^bJl (> LL 

t-lyl —) 1—aoA 16 1—Ajl-ia-a o__)SI3 ^a (JaLuII ^jlaiuuj 8086 ^SI*-a11 jIjja) ( jc . 
gll .a t a \ 1 4 —5L^. ^—9 Uai. 20 qa v i 2u llxa. 24 (jjjLsill laS jL j jVi 

»J — 51311 Sjbl S3 — 2^JJ (^A-wu La (^Aj *3j 3^ ^1] 4iLuayij 13 a . 8086 

(j —a £a JaUoII (j^Aj l^lku)!^ Memory Management Unit, MMU 

80286 —*-«Jl (jl 4iL-iaj!\j 13 a . duL 1 •> j> l (^11 4jLidiS s^fLUiM 
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_scla 


4_llj 4<—- 


'lA.Im.ft £ya jjj£>\ (JM*jll A *S^ 

. Multi-user jl Multitasking 


80286 giU^lI, Aftt m4 &\ 1-3-17 

0*1 l K > M l lM> 80286 USjAii^a Lajjj_) (jJUJ (3"17) ( JS 

^11—*MI ^—9 Soj—=*>« di3l—S ^jll ^=J^M| £o! jj5 c^jS^ V 80286 
j MMU ojSIMl Sjbj S>i=k.j j^lc. 4ili fcdS3 (j-a (jS5j 80186 

• <J^-»Ml 13 a ^ Address Unit 3jji*Jl l $ M c - (jjilaj <^251 
^ * >■ »’> ^—5jVl 4—ll^Jl ( (jjMta»- (j-* SA^fclj (Jajlj jjj 80286 giU^ll (jfLoj 
^ 11 —*-M5 I—*Lsj 1 $jI— iSua 80286 ^IIxaII (jj£j real mode ^jiuSaJI ‘UlaJl 

l Ulx JaSa UaA 20 o3a (jjjlixl! jL.m (jjSj tiua. 8086 

( 'UlaJI a3A IjlLual (jjSj9 A20-A23 (jJjU*2l JaLai 1 CjjIj bxxa 

£- 4 <_Uju 8086 iixjjjJlS) software ujUsk-a^j (jli ^JLiJl * 1 * ^kj 

• 4lS2L« (_gl jl (Jj^ju LgS 80286 gllsLall 

4__JLikIill 4—4 lull ^ajju 80286 ^1U> Ml S.LkLxJl *UlaJl jl 4_ulii]| <ULx_3| 

A0- (jjj'— j-*** ^tadl &3 a protected virtual mode 

&3_A — 9 . CLul- i ta^a-o 16 lA^)IMLa &_)SI3 £A (J-abtlll ^JlL 1a* i ^ASkhjH A23 

j L}S 16 L 5 -JCX £C_L 1 } (^Ml MMU SjSlMl SjIM O-A^J ^loSluil ^IJJ illaJl 

td64Xtdl6 ls— aa«. \ &iSL<u l$jl gjl cuAj jLS 64 <j* <jj£* t-j*- ck • * 

S A \. >» y < Cj^oi _ui>Jl (jixj 80286 4-au_^ul]| t Lai ^iLubVb 

.•.,,.v.lJi_ j . £_)_SI Ml #_j1M {_ 5 ^ 4,/ Q?>runM l 8086 4 jxj_ > )jMI ^k 

j -aljVl (J —<J 4—cMI 1A d -4^ SjSlMl S-iak.j ^iLlai ^. -x u i 4ila 

t_iI)L_jAV I {_5 _A 4oja=xM| oMbj i 3 II aAA ^ ^Sau.11 j^l 4jaUia*J?l 

. 8086 gcllxMlj 80286 ^llxMl £si jMjS?l 'Ac- j< ^ a ^ j^.j]| 

q —S^j - jaj virtual memory ^ MpM l SjSIMI SjSa 80286 ^lUMl ^^Luj 

(jl (_i_. task cj-i —a J—S jl user (JS1 sjSlMi ^ * ja. 

j 5 *' S I j| (jjtt jiiSS/ gjs-al^ SJc- ^dni ^tlljt-Jl LoClic. 4J| l^a. _jSjuj 

(jj—S j (_^Ml JjVl ^aljJ^ll <>4 p J=x Mu 4iMaJl 4jla c5j'j^' Cy* 

(jl a 4 4-La * y$- -UiS ^ <—1 jtA 4 j_j 1 jl CuAirxil 131 j t 4 j11c. 4jj1jI j3 

c 13_ Saj JjVl e-iA^il (J-axJJ cMISlI ji ^lilll <—kl^Jl (^i 3iUj 4SJL gdUMl 

^ a ^c._^jjJ| 4 jlij (j-jtull (^c- t—il-^ aS? 1 Ac- jy* U-5 ^ 1 - ~M‘M i 4Mao (jl (^1 

( j . 1^ . ^_Lu goal^J-51 o3a (JS tlijlS jl LaS (JS *3 a 

• LsJjpl* 
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A, — itrt . l l {Jijj La-iic <Ul 80286 ^ 4jubLuj'^| (JSULnJl ^4 

real A., . Ahfl-vl l yiijl l$ia jrjjijl ^ .djj ujj V 4-ili ^axL^all 

U—^ SjojS 'tKJLo jJallj oi&j < reset *^lc.J dx«j lit V) mode 

j_5—3 l^jlc- t, iUl lI p oJA . SjSilill CLAjj^j (j£> j 1 jjjS 12j 

. 80386 
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80386 giUAI 4-17 


j_2».^}]1 dvi-^ .. > 80286 ^A ^Jbt-all 13a dib\Wi<a (Jjl dut£ 

^ 3 Q _^aJ d li:- ». fc-*I]3 q\£i aSj 4 “Uj^juU 4 jiLo«v ll ajtaJl 4 ja-t .all 311 -s. ti £ya 


£ud»j oAIc-1 £ya *)} Aj ^jA*_«5 ^al ^l A-y> ». n b 4JL*. (jja (JlSuVI 80386 giLt-all 

♦ ' Ji£ IjW-j] 13 a jJ^uj gJUJl 

A -ii i_ 5 *! 4 du 32 (3^ OJ-^* ^ dlljLull jbui-a 80386 ^dbc-all ^ Liaj] AuAsJl 

3 —t 5 —a cs^j'—=“ (- 5 * j' Sj£'3ll (jJj ji (> 3 Lj\£ dub 4 £_& ^jkbAU 

1_Ldu! du 32 tj-a 0 ^Ll>dl 13^3 (j-JjlixJ! jLuui t-413^ . JaSa «A^.lj 

A _ibdl j^3 g-I br .-a.il (J^.A 131 Lai . dubLakJa. 4 lA_)l^ia S^}£13 g-a (J-atxjll 4j gJLU 

dul —j jjj—A jjj 64 £-* (_ULdj 3JlaJl 0 3a ^ Aili protected mode a_uua-dl 

oA-^j ^I aVv -m b <ii—13j ^ . u ^ rd l Sj£l3il (dubUu*. 1024—dub OjAj 3 !) 

. MMU Sj£13]l tjU j 

80386 ^cJIxaIS Architecture m-£ 1~4~17 

^ 2 eA_ jA> 11 4jiL^laj gibt-ail 13 a Ajajjdl {JSjill ^4 - 17) 

3£a_jui ojjjuea 4_u_jja la^ia 132 4^J_)^ill oAA ^a g^ikj dxp». i 4il^pal i b jj 

4 4 gia ^311 A^axJl _^a_) LtialSLa i—a j.- till t^uA A 3a,Si (JS <—i _jxH Grid 

. 13£a j Vss t-ajlail jA 13j <—ijiail !^iLa (J^Sja 

jl.^-^ayi 4 0_J dy* ( 80386 jb^ukt) i386 gJUJl 

aa _>_<aj (j^-j j gcJl*-a]l Ia^J 4lalilil o^j. ^l i jAj i386DX glb^ail j& cJjVl 

j| a '^ ‘yi (J_ c. c all-kj <_?3il i386SX ^ibt^all jA (^bll jlAu-a’^l . llA l g .lxaljA 

(_3 _aljii t^H3j 32 b>^> ^ aj du 16 ^ diULull jL*ue (jl ^ DX 

, Lo^Jlu Aaa.jil cj^iliLVl jA 13 a j 80286 ^ilx-all £-a Li».jLi. 

80386 ffJU-4^ $ jSM >4^3 2-4-17 

Sj__£1311 dbl£ Z80 ji 8085 dbJU^ll ^ La£ di* 8 dUUJl jboua Ua^ 

(jiaJ_c. (ja_3j) du 8 jA <iibil 13 a (jiaJO 4 Aa.1 j bank ^ 

^ lAV; Sj£l3ll dlaujuai du 16 JJ tjALUAll ju>u* JjLu LaAio . (dlbbJl jl^a 

a ^ jjll djl—bUi (JjVl ^—bll (jj£j <^AJ 8 Li^la J£ OJ& 3 jj^» 

jl t5 ^^Aiduu A0 3xaJ l *— 1 

^AaJluU BHE kkllj i JnSa tdjull 13 a (J-al*uil 4ibi. ^ ^gjA^l <—kxaalll 


,k> uu'nl 


cULuiSil 3iu J* U1 t iiaa -^a J^UuSl 3]U ^ ^jkll db^iii jl ^Ajall <ilbll 
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q _« c*i Jjll qu —ii (_g—a lAgiaiJUj ^04 d^SijJi (>» d^ die 16 t 5 jiuu» jjio 

a _alj t *j-4 (word 3-dS) du 16 d^jJ <J^ BHE j AO udaUl 

r ,Um a_ hJSa Qin ( 5 - 17 ) J^Si . 8086 ^WJ l&JjJ *Lu> ^ ^ Uilj 

. 8086 j 8085 o^JUd! ^ SjSlill 



P 

N 

M 

■ 


■ 

H 

G 

F 

E 

D 

C 

B 

A 



0 

o 

0 

O 

o 

o 

o 

O 

o 

0 

O 

O 

o 

o 


1 

430 

A27 

A26 

A23 

A21 

A20 

A17 

A16 

A15 

A14 

All 

A8 

Vss 

Vcc 

1 


O 

o 

O 

o 

o 

0 

Q 

0 

0 

0 

0 

0 

o 

o 


2 

Vcc 

431 

A29 

A24 

A22 

Vss 

A18 

Vcc 

Vss 

A13 

A10 

A7 

A5 

Vss 



o 

o 

o 

o 

o 

0 

o 

0 

o 

0 

0 

0 

o 

o 


3 

D30 

Vss 

Vco 

A26 

A23 

Vss 

A19 

Vcc 

Vss 

A12 

A9 

A6 

A4 

A3 



o 

0 

o 









0 

o 

o 


4 

1X29 

Vcc 

Vss 









A2 

NC 

NC 



o 

o 

o 









o 

o 

o 


5 

D26 

D27 

D31 









Vcc 

Vss 

Vcc 



o 

O 

0 









0 

6 

o 


6 

Vss 

D25 

D28 









NC 

NC 

Vss 



o 

O 

O 









o 

o 

o 


7 

D24 

Vcc 

Vcc 









NC 

INTR Vcc 

Hjfl 


o 

o 

0 









o 

o 

o 


8 

Vcc 

D23 

Vss 








PEREQNM1 ERROl 

8 


o 

O 

0 









o 

o 

O 


9 

D22 

D21 

D20 








RESET 

BUSY Vss 

9 


0 

o 

0 









o 

o 

o 


10 

D19 

D17 

Vss 








LOCK 

W/R 

Vcc 

to 


0 

o 

0 









0 

0 

o 


11 

D18 

D16 

D15 









Vss 

Vss 

D/C 

11 


o 

o 

o 

O 

0 

o 

o 

0 

o 

o 

o 

o 

o 

o 


12 

D14 

D12 

D10 

Vcc 

D7 

Vss 

DO 

Vcc 

CLKBEQ 

Vcc 

Vcc 

NC 

M/IO 

12 


o 

0 

o 

o 

o 

o 

o 

0 

O 

0 

0 

o 

0 

0 


13 

D13 

Dll 

Vcc 

D8 

D5 

Vss 

D1 

RDY NC 

NC 

NA 

BE1 

BE2 

BE3 

13 


o 

o 

o 

o 

O 

0 

0 

0 

O 

0 

0 

o 

O 

o 


14 

Vss 

D9 

HLDA D6 

D4 

D3 

D2 

Vcc 

Vss 

ADS 

HOLD BS16 Vss Vcc 

14 


P 

N 

M 

L 

K 

J 

H 

G 

F 

E 

D 

c 

B 

A 





80386 ^lu-ll cjijldl fu* J\ (4-17) d^ 





oj - SI 5 £-^a 4 il J i du 32 (j-« OJ ^ 4 i 386 gdU-dl ^ dstjUJl jL^* 

t . J> l -. . \i JS diLS-b 4 ( 6 “ 17 ) d^Jj ^5 LaS ^Itfinn dubl 7 >J> 4 lAj!*i]La 

\ —a. ~U(% A -il (d.na i BE 3 Jl BEO -bjjVt-'t \) j d^<»* AmaSS Jai. <U 

Jbj—ilmll da-a_J C-J^jliadl (jlldl - 1 -tnn.M -jj_i Aj\d sAal j dub (_£ ^glc- d-abds 

j BEO {j-jl-vdl LsJ L>tn «Ula du 16 <_5jduui ts lc d"«l*% LaJj&j t <1 L-Uulxd! 
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dll_iljJ (j_ a -lAC- ^iialuU dlLaJUtidl (_yn AJu-ui L* (JL« i386 gdla-dl 

(Jl_=dL)U ^(_5-i—-di (jl (j;\ i j -64 J] (_U-oj jl cJIAjVI 


(O-A fjhz AjL}_jii ^ (j j £ L i m Ua . FFFFH (j-a _jA ^1 J^VIj 

3-a-ili . du 32 grdiULuil jLui-a (jjS Aa u i dil£l) (j^lidl 



cJSjS LaS dil^ij 4 jj-lj /^AaII Iaa ^uiSojy) 


(jL_S C-!J_u> Ajca (J<alstal] t—iuoliai! (4 nil .lajduil BE3 jj BEO ui Till Jajiai. 


. dii 32 _jl 16 jl 8 (J-alnIlll 


80386 frlU-Jt Li) At 4-4-17 

i " m! 4 ^ialujuj i Jmm jJHaj A31 Jl AO L-ilJaVl .1 

£_ a 1 iLaj jJaa dlunl dlUliill j (jjjjLi*jl Jajl^ (jl liA -VlwII < li jfij La£ 

. A Qjl Hill dlLaJln-all (JLiJl (jlS La£ ig-ilvt l 



. diULuIl jLu (_£d3 D31 J\ DO (-iljiaVl -2 
S^-^lill ^ —a 3—skk-dl cdjidl daiiuS da ^ BE3 BEO U^VI .3 
• <^ii 32 jl 16 jl 8 (Jul*Hll ^Uai (—Ua-v ^rljikVlj (Jla^^i j 

(jljU*JI jLouj C5 lc. 4^.j-dl (jl^itJl (jl£ lij (jjJJ £ ji. ei jla M/IO <—>_^kll .4 

j—il j! {Jl-i-d AjIjJ (jl^jic. ^»1 (_s_pail IjiA ^jjfLi Clip^ S^£|j> (jLu 

* (j^ ‘-ijiaJl l-^A (jjSi 
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J—il (jj£i— ^ (J-aUSJl jl£ lij (jJJJ «—*jb W/R <—-5 

. >2-=4j t—i^pali IjiA (jj£a c i'.MTfc 4jl3lSll |_}fijua C-ijJalt IjlA (jj£i d’.Vi'v S^I_)Sll 

_p>.Vtj RD Sc-1j£H LaAJlixl (jllaiv fcdtiA q\£> 31iLdl dll>lUt^a3l (j£ ^ 4jl J=L=k.V 

. WR SJ3SK 

C5 —lc . SjUS^I diiLS 131 (jui ojUSJ l—i^>Ia ADS .6 

AD dress jrl j—A.) jl Jbdl 3-il jj! jl S ^>£1313 (ji H . ^ (jl jic. l&aj (jijLuil 

dlljl-uiyi ^^Ic. (J J .i ^i . a . 13 W/R -2=dJl £-« SjI* 3| ^ ^JiijLuU JaAll |3 a . Status 

• MEMW j MEMR 

reset £-S^lc-] c-juju dd j <jj£i l-*dc. JAj <—ijL < RESET <—ajJall .7 

. tdUA 3iiHll Ijluj FFFFFFFOH (jlji*U gJl*-Sl u*j, dn^ glUJil 

-3 . ^cibuoll Clock ^C-LuJl d l l dau <Ja=>j (Jio dsjJa t CLK2 (-jjJUil .8 

I j_& 4 Aurt 4J^ ^ci l at^all (_i jl'k At Al jail <■ a* kh Qjfcj (jl 1 . dil. ;-.<•>U 

. <j£j.a dal.l=duil (Jj3 2 Ls ^c- -Ujili 

glL_«ll Jic. jlkui dll jjJS JU..4Y Ji-a d^L t READY djUl .9 

. (0) JsujU (jj£i ba\i*v 

JC-Ludl (Jib JloLuui £ell*-a jl jl^2k. (_$\ £lal ^dduL} LOCK d jJall , 1 0 

. dll jlju tf .< i ll (^lc- jJ j jL^ raa Jl (j>« i3 87 \\ 

Sjl—AYl diil-£ I3j (jiiij Data/Control < -*J^ a 4 D/C djLJl .1 1 

i *<"- gcll » A\ a jbil ^1 dlljLu (J!bl dltiLnll ^)Luuj ^Ic. oJl 

Interrupt 3—aJaUulb dl jj— c -1 $jl—dl J—«jj 4—j] jl HALT j—*Vl jiiij 

. Acknowledge 

dil ilnll jdiA (jlc- ^Uii _j.vi.V3l ^dduii <—^ BS16 cjjlail .1 2 

d. l » --'l l (J^al. n3j l^jijua JaaJl lAA (jj^i 1 <a.n*ii . dll 32 (j-a j/Ju dil 16 Alx^j 
dll_ibill jLuvo ■‘irvlj (j_j£j \,/i*u~rvj i du 16 dilibiSl jLui^a (jl (jAml ^^Ic. 

. du 32 

J -d <_ij—L jAj t ^gibll (jljuJI J Next Address ‘ NA d^>Ul .1 3 

di_J2k. ^1_aJl Jj*)2 1 juili *Lui ^ (jitill (jljixll 0lU-oJl (J*2»J ^»aiu-uii 

. SjSljdll JlualYI 4jLo£. I jjuoj/ 4jil jUl o4A ^>ddjal!i 
. ailLJl dibJUall ^ U^ijxbi (Jib HLDA J HOLD (jlijUl • 1 4 

(j_« dllilu U-iilai i387 i^i b^ - l i ^e-AuU (JAJ diPEREQ d_pall -1 5 

. i3 86 gJUuall 

^1L_juJ| jL—iSh^ Iji^ 3 0 j% 1-dux (Ji.^ <—i^>Ia i BUSY <—ijEdl .1 6 

j_olji JbSi__uiY -liquid! C _ s lc. (JjliIj JjV-dLa i3 87 C5 il<-u- ~^ . l l ac-LuiaII (jL i386 

•0^1 v5>‘l 


432 



gJt... .* ^LalVurti (Jio cjij-b i ERROR I—a^lail . 17 

. (ijo^ ja Uxi fcdtiA (jh 1386 
. 4»F»liUa]t L-.llinl U (JikJ <—C INTR l—S^lall .18 

. jjJdi 4jtialLall t-jl 3 bl ^aAiJLuu (JiO cj^)ia c NMI t—i^)ial| .19 


1 CZX^uula 5-4-17 


. i386 0li_(J^b J3ll (jin (8 _ 17) J^Sl 

_*J1 13_A b(Ji_)Lo dj^La-uunlI 4JiC. fjuAj (ji (JfLuill 13 a (ja 

^ _3 ClOLa- ula 1| jA tlA J^ A aJ l . _jjdll i_JA4j { -^l - jLa dOLat-ta^l aAA j 

\, „, ^'n-v . di- j 32 jl 16 ji 8 lAjl^ia cIjUUj £x» ^jI-VumI i3 86 

E 1 SJ aJl £. dlj 1 ijji Cl1-J 32 (jaLuil ^Ic. dOl:\ Ad.rt.ll £>ilA £_xs (Jxilxlill 

_j —i ^a LuS 4_*-o (JxiIxjII ^Lai (Extended dLn* 4 ^K1 ^L^alil) 


EAX 

EBX 

ECX 

EDX 

ESP 

EDP 

EDI 

ESI 



<jxal_)C.Vl 4_alc- i’i^nh 



p<_£_)akjjl dl^.,->.> a a 


EIP 

EFLAGS 


IP 

FLAGS 


80386 g4*-dl d£\ (8-17) 






MOV EAX,FF340056H 

. J C A 1 ■* /\1 j til -lil A A p.AX t *A 1-N 

dblS <j;all jjail ^ ua*]S GS, FS, ES, SS, DS, CS *^3^1) djM^a 
GS, FS 0^4*-^' £* ‘- r A *-^j 1 real mode ^aLLJl 31UJ! 8086 gJU-d! £a 

• virtual mode ^E-vSlI 3JbJi ^ 4_ial_daj 1 jijal 
tJal- ^.d^'U i U <_5 a1|j aSaall jal jS/I jLu ^ali EIP gUjtall l ■ >3 tdliA 

4a-wol -Ajual CJ-Cv Uiaui lalaa liA ^Glc-V I (Jrkjaa <-4135 t dls 32 £a 

. EFLAGS 

4 VtAa jl- A 8086 gdbiaJl gdlxall laA (iljjj (Jj3 

J j—* <jj- all ‘ i386 ^lU-d) £-a Jja*j ^J\ Gjajj <Jal£llj IfrJaVud 

_} -■“Ij'^l <J^ t du 32 jl 16 jl 8 G -0 dsULu (JjsUdll ^_iWu»n i386 gll*all 

: 3.%.^ AJlSlt 

MOV AL, 55H 
MOV AX, 5544H 
MOVEAX, 55443322H 

Cache Memory S jSIjlB 5~17 


£t—iJ-ai ( i386 ^31-*-31 gtlU-all clock 4eLui]| dildauj SaLjj £-a 

\ Sj^ljlb JU-ojVI £y*j G* (Jal ^jjL-al dn-* t la^v. ~ja\ Juijj GO 

">l Uj (JAjuj _y!\ £_§] ajiu aic. jUaljl diljSa ^ i 

A -j\a£ _j! op 1^)51 ojSljdb (JLuajVi (j-o_3 • gcllatall 4c.jjjj {JjlaS 

Aa —uulb 50 aja^ ^ Sale. 0*3^1 l«Aj i Sj£lal! ^a diULu Sa 2 ».j 

Si—A.ail Sj£lall i_ijlui! ^laiSjjil ^S A lSd a l l oa& ^gic. <. _\\»S\1 . a AiaLbail Sj^iall 
G—*j jk.-n..) G^du (3^1 l^ 4 *jg* 31 S_^!all g® A±*& Qc. SjUe j t cache 

ai_A ‘G-oS . I..W (G°all AxJLi^yi dllalj i L>-<a^<aa. j^ill j l$J 3^»1 

(J—j_*a jj S^lall aaA diilSj duLs^LS 512 (_yl) dub^jliS 8 G-® l-V^ S_j^lall 

a_ AC- LaS AjjiSj ^llai-pll 4Aaj^jai (Jivla (3^ajJ Ig-ils G*^l b»l 4 gtlUuall ^jLi. 

• Pentium 4djlo j_^o ^iL»a=>3l dil^llw^W LUia_)c. 

5_ julSla G^^°l cF 4 <—illill ^ Gj^i ojSlall dASAj ^a tjl G^ 

L_i]L_iJl _a Ajli O* 4jlSSJl jl Splja^l •^ c- 4ji ( _ s b«-4J t Sj^lall ^ 

1 a.Vue til_Sal . ^LUall duljll ^JUll duUl! g® SG^lall ^IaII (JaUSll Gj% 

djl_ iibll g^ S^x-aS j c-uUll oaA 4Jla Sj^lall g* 0 4 n» o duL 1g% 
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£ o _ill » lll jl (Jal cs lc; slfAall SjSllsJ! \g » i >»j j IgJ 2 a11a1| 

< “nl I LaAic. gillxall (jli . 2ju«LaVl Sj^IaII £-a (jailj oliAall OjSljlll 

A _sLs Iaoaj jli t SlAAall SjSilill ^ Vji cluLl! °'^ A 0° ^ '^.u 22 ji Sj^lUl ja 

2 ' ..'1 .,,^ 1 £j_S!31| ja lA Jt>i.-wi 2ili lA.iA-) ^ blj t {Jlt. mi l jaj C$-J IaIjSaw 

oL_ii-all SjSIaJI bb 2 JjLaa £a o b-kal l o jSlUl ^ C^ajl I g » t mj dlSjll (jail ^J 
a ^.ifj'l ^ Sale- ^a 3 oliAall ojSIjll bla 4. .3 an. . CajIaII oA^J ^aIIaII CIsUIaJIa 

^_a tg_ApIjS (jl (JaAAall ja ^gdll CHiaIaI 1 jl ja-LaiA fctllAJ . ^lIIjlaII jUajil 

oj_SI31I ^ _2 2_jIaSII 2jiaC- . ol^ail ojSIaII aAjAja jjSlLa 2 _<iAIaH o jail 

_3 eAjAja ojSIaII ^gij LgJLaj! Aljall 2 _ajLla] 1 UlijlS jli ( ^jLijlall (jaiil j^Sj 

^_jj oAja ja jSj ^xl IAjj t jSaa (JC^lsI jaj {J^Lj 22li 21.LA-all SjSIaIS 

o^ Slill Ij (J UJJJ Vji oliAall £^)£Ia 1I (ji tgJ 4 aHa 1I CaLojLtall j Ig.ljA >IU 

2_paLSII Sj_—all SjSIaII ^ . uSlu u ^gill 2ajl*all ji jajJ=u <illAj t 2 ajoiLujVI 

J_a op I Jill jl 2 a\aSJ 1 CaUlaC- J (_gl . o I a A . al l ojSIaII ^3 IaILc. oAja. ja (j j ^Sju i 

J_a (J_A.JU j jAj l Si- aja—pJI SjSIaJI (J^-A ja jj^> 2 ajaLaVI & J^l-^ll ^gJl jl 

oIaa-a jjSS l^-j Si cache oIaaaI! o jSIaJIa I g~l \aAJii ^k U JUilll jA I^A j t ^AAAjaall 

lg_j| t ‘‘< 'j 2 aLulH aCA . IgJjIjil jl l.g.ara (Jalxjll ^3 (JaC 2-1 ^jjjaIj ^..'1 AA>>:-<lj| ^jc. 

^ _AJ ^gjll CaUIaJI ji 2 Vyj-v bLaic.1 ojSbll £a (JaLstall 2njjji ,ja I^LA. ^SJJ 

. 2j 5^U1| ojall l^J ^aIIaII 2-ajlxaJl ^.a (Jal*a3l p‘um CllSj ^3 IgJia (Jabtll! 

80486 gJU-2) 6-17 


(^gjl ulaJ| ^11_xall 21 a.IJj j_ 5 jaaa (JaLSlill ^lljta jA 80486 ^llxall 

ol_rkall ojSIliH qa 2_u»Sj SjSlill *jl2l StiAj ^gll ^iLjaVLj 80487 2a ^jaalAll 

. ^11-*al! ^-ajjja (juij ^gJc. £aoaa tdlc JS t cajUjIiS 8 ^lfl cache jnemory 

^g_1c. (_SJ aaj l^il (.'‘ialcL |jj 2AJjjall aAA ^gJS CaUjSal] AiljS (_gAa (Jaajj ^1 <iil 

dsl—AJlstall j__a|j] (J _ S .Niiti ^-aIaaiju gJlj'-’Jl . jjAui^pl j|j (jjala (ja jaSI 

jaa—*j ^ -So (_gjAAJ j! CjV 2j]i (j2aljb. (ja <1 ^AjLuiII 

oj —Sa gl l jta l l l^A . 2a1c. t «1. >i1 j^llll dilaLubV! 2 -AJpu Aoal» ' ^>aljVl 

t Reduced Instruction Set Computer, RISC t ^—iJaikall jaljbf 1 2^jaAa 

j-* JJ-J^ll ll-jijjl (J^iAJ (_gi (_$ JA.1 cl-aijC. ^-a diCjC-Lul ^glillj 

cache —aa-aII Sj_£bll ^—ij 2jL-b*yi_j Ica - SaaIj cjaljj 2^Jj ^aljS?l 
fcd—1c —a —Jj JjAtajll (jSal (^gjll 2 A]btll jjal^pll dil i >ij» 2c .jjaj memory 
cj!—AA ajJl juiu 2 -c._jja <J*a (illli tJS t ji jaIa-la 66 jl 33 dixlj (^lillj cjSjll 

• 13 86 gtllxall ^h| JlAAuAj Ig'ic-J ja (—ilstjJai ^JLi gllxall |jlgA 
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j\ _. 1—ajla 168 cjl3 Grid 4 _=o^ja s^jj^ra ^3 i486 ^IIxaII 3a. jj 

. Cjl—jl uia td__J3£j i Cu 32 (Ja {jjffij ^Ixa!! l3gJ {jJjllxJl 

1$_mij ^gA 4_l3 fi.ija.jAll dDlajjudl 4c. j <ia ^ (jli lAgJ ^l^j^.Il (—Li^jlil 

jl td 13 j ..., a (_y ^—Lai ♦ 1386 giljtjall 4 ajLuj ^is £ 3 ja jaII di^iLajuixil j/ia a 

o_j—&13j i487 nal l 3 c-Luia11 4j1I IsLJoa i386 ^IIjlaII a . w g q j ja i486 ^cHxaII 

. CjjLjLI 8 lAjIliLa ol J~*> a 

t A 3llll Cj\— ailxAll Vj ^11 xaII 13a j c. (j jal (JiLAilij ^gi (Ja.3j jl llA till 

tlijjj—uij dAaJL*_a]| ajiA Vg"lA -ia 43Lja^l jl ^twil j£3j Jaiia ^Q*;<*i i .i Lu^ij 
ji L-jLJ&ll A —jlfrj <_gi S3ja.jAll £=djAll Jj £-a.jJ <ji fill jluiVI 3 jjj c>d JaS?I 

. (J-U^nilllj 4 jLui1 j3 3jjj (_g3l! ^JIxaIIj 4jualaJl dLajjtjflll 


Instruction Pipelining AjjLujai) 7-17 


^_]] (J_ v l3....a» Sjijfi 4aj3j jaIjSM .USjli Ajz.j_ui 3jjj &3j3a. oj£s llA ^..vLlm 

^ "l-v ,Ja! jj (."ll >>i.U (J AAjL ^gl] £*\ja_) JaI (_gl (jl (JjikJ . (JaS/1 ^glo UliljA jJiLdi. 

; 4_i]\lll Cll j,V-i4 \U t>> j.*i {jiiAjk.ll L£ k JLiillll 4 j1ac. ^jj dnskj t oAaS'u ^jli 

Fetch Instruction, FI jaV I jLiia.]— 1 
Decode Instruction, DI j*i I jaLSj-2 


Fetch Operand, FO ciX-sUaII jL^=J\~3 
Execute Instruction, EX jaS/I 3jsI 3-4 
Write Result, WR *aiiiil 0+3-^-5 


1_lili ^JlaJl &3a (_g3j t ja! <_gi (^gic. ^jIjjILj lAJuilj (j£aj (Jaa-sJI dll jkal l o3a 

j _ £aJ . Ja\ (_£ 1 .XlAlij jLdxal 4j1aC. ^ ^£3 {JaI jj CjUiafj (J^Aik g-l ~i^ - l ui 

J< .n ^_a Smajx ^gA Lo£ ja! jSn ^bsklmlj *ulUxll a3 a ^1 

i-^i (Jakl^a {J ha ■?> . jgil 4 aj i n?l ^>aI JS {2)1 i ti I f 13a {Ja . ^9 17^ 

^gil_3l) ja'VI (jli {jj*- 4 ^>a 3^12 ^gi Vj*-»aa ^cJIxaII {jj^j IaAac. 

M *1 a^ . 3d'6.H (J^.1 JA (JA {_^_jil 4la.JA <j£Jj difljll {_>uij LaijI o. Vftu 

L5— a oj-^i i+i j — aVi d* wr ojj^' ^ i pij jaS?i oj% 

j_ aSH j t c!sX<»Ua 1I jL^.j ^ja ^ 1+2 _>a^1 uj%J ‘ EX 3^1 %±*.j4 

. 13_£aj 4 jaVI jlji^.^j 4la.jA {_gi 1+4 _>a^1j t jaS?1 j^jaj 4L».ja ^ 1+3 

1^_1a j_ol (J^ 3JSS11 SAikj tJiklj S^jikjA _Ja1 j* 1 4_*AAik IajD t^lliA 

. bA _ikjli J_jkh jaIjVI is* ^x5ja 4. na^ ^c. 41a ^ii*A AEkjA juiu ^ 

^_a oAliH ^kj ASj jaI {^ic- 3iiXill (JA (Jjuo^_Lui llll (J^xall 13 a ja 3ark.!^j 
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dial j j _a ^-oljSf! 4_iiri Ac-jm (j) (JSi (JS 4 jI^J 

\ j6"i J_44_c. oJsl_ <m i_y& tg-)lLj_j C ^' A i 3 dil^a ^jha^. jLia.^1 

t-» -V jl A j j: ~.Vl 4j_U3J Laos JjlHSl (JaJ^a ( .,,. ll j.i i . Ii _^al^jl . ^a|jjfl 

4 Sj^paJl *4 A ti!_illJ i 4 un.a 4-ii-U <lLa._^a ~ya\ (j£i j ^'lUj'^i 

•Pipelining jl ^uEjouVIj 


f 5 -) 

>.VI 

t-tjl i> i..i i 

1 

2 

3 

4 

5 

6 

7 

8 

I 

FI 

DI 

FO 

EX 

WR 




1+1 


FI 

DI 

FO 

EX 

WR 



1+2 



FI 

DI 

FO 

EX 

WR 


1+3 




FI 

DI 

FO 

EX 

WR 

1+4 





FI 

DI 

FO 

EX 

1+5 






FI 

DI 

FO 


Pipelining 3_uLu*jVt (9~ 17) JSLoj 


UJ—% u> ^ £+*=*■ Op* S J^ O* ^A*JU 4Jt ^jJaljll QA 

>—sjj (j| j Ai Jfij t 33 c j! cJ^laJl l$-i 


LOU 


OVI ( jj — ^ jj ciuu ^1 diUJl*^! jyt\ j] a 11a <J$a < S^3«.)j O^^O* 

l^J oVl ^ 5 ^ lAljjujj»i j^l diliiLajill ^aljl Ol^ s cs^ 4jL2>.yi ? 

^-ll li3j-uu I j-Aj . 4 _&Lui]| l.**ll 1 .kui jj-a 4 al‘<-s. „ 4l.}Gr| ^3 ASjjq 4 <l*i4. a (J)^jJal 

. t . g L a (Jfi 4 c-j ;at > o cflj^v (_j« (joe.Jj diLsJlx^oJl ^uuajj 


4 3j£jxJ| ^IjVl dill djbsJLt-all C5 -<luU JjlVi £_jU) 

Complex Instruction Set Computers, CISC 

< A .a dill lUll^H.n^lt ^a mj £^ill 

• Reduced Instruction Set Computers, RISC 

300 t l4__^ S jA jVI ^ c>j& c CISC t <> Jjjfl £j^ill ^ 

_>a uix (jl fl c*l-111 J . 4_i£_^a 1 (jj£jj JaVI ( > 5^ £:: • _j-*l 

I—3a j Ail3 SjLui'in d i_Wjj U-i 1 jl=k I Oj% Instruction decoder j^ljVl 
Oj—c1)UJL*_a]| t>4A ll ol^ < ja^Jl (JlaJi 1 ^>jj^ 

jJl 3-1-feS^SjJ j»3j 4jSj-all J-a!jVl (j* £)]* Cjnj • *44*^ 

e jj—*j-q 3—jj -\i i lu 2)lLa t_j ja\ lib cl na >. Microprograms Sjj» »^ll 
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_1 lAA j i (j-a Ac-jxi-\ a Sj^jjua ^gS l_A^)dall AaIaC- Aid 

1A A —3 J-a! jSH m 4-ila «^UaS . di3jll £ya __)xl£il i4ilg.*ua ; ; 

Pipelining ^j U—mu Vl Sj£a ^LvVwnl i—uu^all (j* 4jli dil ^lU-all ^j-o g-_^lSl 
J_j£ (jj% <^Jip. RISC dlL-%ll» all (j* (^jlSJl ^^ill cs^ JjSijll ^$-la <=S11 a1 Z >ji'i . 

td 1 a£s,j ‘ J-<al 128 (j>» (Jai 4da_iiLkj ^aljS/1 AAC c (jJaia^a liA 

£—* (JJ-*j!I q\ dip* i g >^iVi Memory addressing Sj£Ia 11 3j>ic. ci^ 3 

. di3jli £yA Sj^IaII 

jJ-^1 (jlijfLp ^Ajl l ftApj tillA^j t _jaljVl _)AuLa <jUi ^pl jS/1 AAC- 4 lat ,uu £-a 

j. aljSf! AA—C ;_pa-.did (jli tiilaS . Aoidll diAj (j* _^ii£Jl _)3 jJjoj La 4 *Ual.uU 

t5 _j lAAjin (ji^-ayi sa^IjM l)i dii a 

a -iid ^ Pipelining ^iiLadVl ^aj_>ia ^Ia^IuiI jj g .. u ii m a Ac- (jaii 

(j fLal RISC dlL-pllaud! ^gi tg.llnl uij j j-aljSfl A Ac. (_paiiid £-a . j*\j)}\ flAA 

j alj^l A-Aid ^gA a j jir i ^>\ i d ll ^1 a=l2jji| ^gic S^)-uS 4p_^Alj c-UilL-nYI 

!&l i j _a j Lo-a ^pljSn oaa A j i di l Hardware 4ad-« ^>jIja ^lAidwil (j^»l dip. 

dll_<^all jp jlSlll £l4d RISC 4.aPiil (jli lil! j ba£ . Idall Alidli dl3j (j-o 

Sj__lSall eAg _ 1 A-n. 1 j \jjjSj 80486 ^Itstall (ja C< (Adi dllplbixll ^llraira (Jxp Lo*a 

. aAa.lj (^a|_)j Aid ^j-atjVI (J^ dia^Aual t lAAidj 

4 jU jJl ^j\_li]| (jdutJ dlUA gAd {_$*! j-aljSfl <jduu A^ill f,ld] ^k 

^•l l » --vl l [J_i.lA dl^l 7> mail AAC- (jl LaJ ‘ cJ^la A*J lg,r>.\*l-^J j^all 

tN i-v Sj^lAll jgil 4jiW ^all gcjlllill &AA {Jljuij*^ _)IajdaJ ^JLh-aII (jli lAj Aa^ft q 

jj_a jjud&Jl nn «^'V-ill i lAAji i Igjll 4-s.l-vll Aic. 4jjlj S^a lA jlc-Aj-ull ^4J 

dl^L^—uialS AA—O SaIj^J a jj>^ 4^k.jAj l^olo L_ilsull (jS-a^ 4.K,>«aH »AA . dia^ll 
^Ldlll ftA A C-1C. J)*~' »«1 (jl Ig i£^aJ ‘ * gtibtjall (J^.Ia (_pal jc.^1 dll A 

J__juid dl!>l-N i. Hall (ja A AC. t glc. RISC dl l . ^ . l l xa ^ln» .a . 4 jLv jaII 

I_iA . Register file <d£li>-m^l t-iLu A \ #aa 32 

Cache Si_i-L-di Sj£1a 1I ^jc. eliiluiV! (Ja ‘ ^ISlI Jlj-uill (Jlwu (j*l (j^j 

_lo ? 4_ii di!S la. a Ac. SaLjj ^-o di^->.uua <_iL ^Ia^I^L memory 

i_i kjl^JI (j-a (J*^ o J-u£ ^=k.jAi dl^ a -A ual l A AC. SaL j (jl . ‘i? (_gA JIjjjiII lAA 

A_=»J| (jl . _■ uj ' ^-IhiJl aA-A) (_gi Slik-all ftJ^I aII ^ OJ^iJ l^ljjic. 


dl d (j £lj 1 a\ d' ^_Jal j JJC. jddeall j joJ^Jl dl^. ~> >. iaH AAC (jjj Jj-alill 

lg 1 (jjSL. sUs-JI s jSIlll (> J] 64 J 32 J 

(j _ in [Tabak 1995] (10-17) -« . gdb^ll pbl ^ Jdail 

^•11 w/'l l p.|A*l ^glc. ftl 1,-daii Sj^IaII A-o A^1uia 1 1 dl!) l > nia.l l (jli ^S!)lc. 

|A_A (ja . ^JC. jail jdl ,_glc. <s.|Aill j-alji (j-a ^c-j^ft-a juid 4c. dAia. jjx 
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A— . -o Util CjiLa.__ C- f, 1 .i»*u«Y I t_L*j-<aJl jj-o ^jJl A <ftll (, _ it jmY I 

j 4Jsu»ilj)J l^al^kHui! 4-abeJl Cj5L=ujuJ! (_j1 oLl=i_a]! o 

td_ Loj V ^ oi_® olii-al! 0^^1411 'Ulrx ^^3 Lain i 'lijj-taj Loj|j 

k—aa l*i lijuy ^3 (JpOa^l ^Lc. k-J a (jilaal) ^ Yj tg jtc. sg^uj-u 

(j —6 A — aaS £._ 4 diI^_3tJ^L4 <_iLa j -XjY * ^JUlaILj ^k£^al! SjlSkj _jA 

. gc.lljt.rt-G pl^l ^.lo olx.-f^aJl 

J^gJj Looi RISC <■. Iml^k. <_gY o j-Lartll 4-C.j)^^ rt l~t tilli ^^Ic. _J 

• SA=*-lj <jrtljj 'Cjboj ^3 jijj (<JsYI %80 j!) _>-aljYI . 1 
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(jj—S jj c—liUtii * ^^xi Jsi cjijjUt q*s& igJ _yS jSn .2 

- (du 32) duL 4 c> >al l£ 

• _>x| 128 V ^xtjV! L>° A 44c-.3 
(j—c- Ajjj V Addressing modes Sj£l31i £x iJxUjI) ci^A 3 (>* iK^~Lx -4 

• c3> 4 

. JaSa dx &-\ nwd l ^_a (jxUxj Ig-La (J-jifill 14c. Leofl ^xl jVt (J^ *5 

i_yi —.ilj Hardwired A— Ai x l l _j—SI jjdl ^tmU A aa\s\*\ <AVill S^ 2 k. 3 .6 

• Microprograms Sj ; udxJl diL=kxjdi ^Ia^IuAj 
l_S La ^ ((JSVl (J ? * » »* 32) Ax Lull di^l^juixll ^jx 30 ^ 44c. *7 

. daila_uix 


• ^g-L lx RISC dalcJUx dal jjxx <jxj 
: Ld 'Wm VLSI 1>^ ^Ic ^Idkiujla plidl .1 

6 i ~ kj (jl _ifLlJ C 0 _JJ-4ji.Lxx (Jij ^dllt ^A-vj I 3 ,. .1 y 4 -n. Jl t • 

t '■'' l ' ^AJ^jixlS A -vlnu Qja %50 Ljjifc (Ji-uij CISC dll It» X ^3 ^d^dll S4a*.j 
. RISC dal^lbixit 4jLi. Aa.Lxx £ja %10 Jt^a. .Wia (Ji-Ju 

c'\^X -v mx l *aL AiUja] (j£xj 4 cj jdall c _ ? io oA=vj A.-vLux j» is~i Ask ni • 

. dCL=»juixil (jx ^aSI t4Jic 


: Ixl 4 -s jfii L-ll t»-k\l 4 Xi_)joi a 4 ljj .2 

(jj .<L ^11—jLxll tjli jxljVt did Pipelining AajLuiuVI 4ajl£xl • 

. 3 X Lax LojIJi *7 3 *->jLq 

cjL—j^xjjJI (j V 4 —j Hardwired j—Stj^lt ^L vxL xL ^-dli ^u-oj • 

• Microprograms S 

. £X (JxLlJlII i_JlL dA^l^k ulrttl <—filx 43 C.J • 


o4~x j; 


SJnLuiJj 4 UiJJ^iC. ^jAlLuxxll J-otjSn 4daluiJ .3 

Q , *^'*L “’ t-*^ 3 gJLtjdt A IKj ( J »*l j 1 ‘ i ^f l al lj 

, ^lILlxII 


^xljiJt I ^XXUXSlX j,L>>inu JxIjSM 44c. (jl RISC diLdU-xlt ^Jj^C (jx 

^ jj£ Ixx ^xtijdl (jail Vint jxljSn L>° J4^t 44c. ^I aVi x m I J} 

g- o\ Jj yi ^—3jixli (j-a 4Jla dLil . t ^ . u > tn oj^tiit _>J^j ^xL^dt 

• CISC djbJUx gxl JJ (2>x %30 ^13^4 jj^t U3^ RISC d)l=3U-x 
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^xTu CjtaJU-a AluiLuu 8 ""17 
Pentium Processors 

dj\_—aJUt-oll 4J__uiiuj c 1993 i t ijar jlAH <j!viJ 80486 gcitx-all J*J 

|j__ in dil jj_ Itj] dw Jnk LgiV 2_Lnlui I frj lft Jjllaiujj t pentiUHl pn.ii 

_a ^1_&lj RISC *Ldxik-all pjljill *tSjjJLa pOkljuu dj W l l » .,nIt *5 a . AqA^AlLa j 

> ^c-j_ua di__JL<aj Pipelines djLUuuVl 

c_s5- \\ g]U*U (Million Instruction Per Second) 330 MIPS ^-IJ _>4jVl 

54 MIPS (J_ * ^ 200 lA_j!aiLa kc-Ljj dll a ?ijj< (J^axj 

(_ya \ j -n. pAl 1 66 lAjljJLa 4 -c.Luj di) (Ja*j i486DX2 

: La gl b ^ali 15 a 

dal—iLull (J^alaoi j-aijVl u\ S^-lj Pipelines diLLujuVl (j-a (2)^ *1 

£ - a JJ -*JJ (J __jJl J- aljSfl juaiil (_s jkYIj Integer Pipelines 

• Floating Point Instructions ^‘ . ili-J l djULJl 

i *5_-lC.^>iSl g-al^J_ll (_ s -ic- dilplAlllj j&\\ (J-Lo ^jjSjII ^aljl £3 j 5 ^Mn-olk .2 

. sLk^Jl *jkl53l ^_a cJ^Uiil Jk^ 1^1 (jdilj 

£_ a <_)-al_*HlL 4____juatk ^jkij l djLLul! (J^Lullj ^j^aLk aUk-a S^)fil5.3 

. dia 64 jjSkjlk diLLu _jLuui.4 
. Power saving mode Sj5ill 3JL*. Jaij&j 3JU..5 

i _ s —4 j—-la -=OU dvi^ 0il*-a]| l>X^-I Lj3 j^ixsi La-uJj (^)-UJ (l 1“'17) cK-*^ 

(jj^al Jjilj ^i_pall Lllj.'s. jjJuL^aii-ail c_iLiuij'in Slak<all e^)Sil53i 

Ol5 4 _^jj uu .Irvj-; 15 a dlljl.Vk-tij JusJ . tjjljjil dl3jil ^ 

133 g-31 atjoll |—^al 4 ajl-i—Aa l_jl —£ C ^>6j ^^SjjSll (Jkuill li^ia 296 

{J—!loj li_jla 53 j * V cc SjJill (_JiLoj lijia 53 *C ^iLud! 15 a . jH^AL-v^ 

;jJa — Jikll ^.ikj —uU S_psll -J <j-ealkil cjljlaSil (J-a 3Jix]| 15 a . 

APIC £->-J^a>. LjJLluu'^I S^Li .j ‘d^-lJ“ 1 3^ •Ik^-'V . Ajj^aIoJI Sjl^aJl 

Advanced Programmable) 4 —^—4^ 4 —»LlUl ^ S^j ^j 
—a ja—kkt3 ^—pj ^JUaII ^ ^kidll S^j . (interrupt Controller 

{_>*!-ij ^ -iaajj ^]Lt<all xjdalmij *Lut*Jl Jl_^xVl ^ c'-u^ (—iLutuVl ^jjIj 

Floating 4j<ij.s?k.ll diLLJ) cjLLsc. njiri ^iLsudl . L_^5 LoS diajll 
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l\\A 


jIjjj —uil A - > . nj dilj-a 10 i486 (jji Point 

. ojjji-juali di\ j-% ^ja ^ .ii a^ojusSIIj diULao AjQTil Hardware 

^lAiduilj 4 j£_)jJ1 i _yaxA j^Ic. ^-uii ^iLcxil {_g j'-v j 


giljtdl IaA jls ^H^l j i 4iijLui.ll dll, ^lljr <dl (j-' 0 4 l j3 < a! 1 dllilLlj '■» ■ ^-»l l 

4 ill ,. j-tdl CllLiJLx-ail (JSs« Cj\ < - '~.' dlL^Jljt^a ^ja 4.3.1 >a La (j£ £a LaLaj ^J^a! j!La 

, 4^3 o^j^. CjIajou'^ i oAlillxu'i/l £_« 4 j1o lAAiijj ( jS. 


64 bit Data bus 32 bit Address bus 



Pentium fdLb ^jAb-a ^j (l 1-17) 
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64 £—b ? —I/O Address Space jrl(JUoiU ^aaSI 

16 jl *..•*! -1 16 dil5 dii_il^jill diii—ijLi 32 jl ‘ dii 8 dilj djljl_jjli dub^LS, 

jl C- 'j 'VI aj& (Ji £_a (JaLxHII ^ILcaII (j S < tvl C j ua . dll 32 dl!5 dilll_jfU dljU^LS 

. 1 g da. i £_« 

1 g > (J l L^VV y 1 -J* 1 ■ ri } JpAM Ig-iV Liji5 Lai A^llc. SlxL-all S_)il5Il 

£_} £1511 dll.jg. ._.«( . gil jlaIIj l g U-^n’il d l ia . ,_jA (jjj^^lLaua S_)£l51l e3A nj 

OJ £1511 o5a . LI Ja_>1Lj j aJJ Level 1 JjVl (^jIuiaII dl!5 oIi£_a]| 

16 jl 8 ^ \\j=± O _Lua 1 glLai (j_j£jj 4 uiS 1 ^JLcaI! (Jala Lb jLll dj 

. SaUll dull ^li£ 

1_a jLL t L2 Ja^JL J-«_)ij Level 2 SlLL-dl S_)£I5]| o-a 

dil_iLuil ^1 (_^l . cJjVl _ miaII S_)£I51 js!jsILaS gcJUtAl! 4-ai_}d> 

,_$jp_uixt.ll £_)_£15 L>-aj * Spl_)ii]l Alta ^ (JjV! 4_g j LjOa} ! S_)£I5 IgJLa (J^JUJ 

Sj £|53l &5 a 4_ia£ . l,gjlc- S_)b .1 J>jj f g I AjjU ]] (_>oJj 5_jLi]l ^lla ^ lg-dj JjVi 

. diibjLi 512 <Lu^ Salbl £ja 4 jjS3 

jjj ^JLxaJI 9~17 

Pentium Pro Processor 


A _j! jLi-L Ji—a2 (_5411 j^>j ^ILlaII ^a ^un <3 jIc. ^lill jjWijl (jl£ ail 

dul_iJLi 512 Lg_b ;_5j—lai *ui £_^i t ^11 j^LuoaI! S_)£15 (J£ <_gb 

(_5^_a _)J) > ^iTl (Jin.L (Jj^l (_g />-« oLi~a £_jilj 

(jj-Aa t—Luajj A m/ii j^lc. (_gji1=>-i ^cJLla]1 15a ‘djjjj ^ic. dlUjjjAll Ailiai 

*5—a . ^xjuj 6-25 x ^vjji 7-26 ^L,Lm ^JLj ^ y a’x^q Wb JjlulJiljJ 

3«3 i l_< 1 d' ii *' _jj_12 ) di!j 38 l_A_J.be 4-ij^g.i S_)J3 

.^diij3 

(j-« UJ^ c& Pipeline 4 -iLjuuI cjIa^j 3 jji ^uh ^ilxAil (_$jbj 

Floating Point 3—bjk=Jl dAiLnli 3bLitA j L5 b Lai t ^b._^A 12 

. Unit, FPU 

Staggered Pin <J—>jVl <b.ialLa Aifvj>li gtlLtAll b 

—diL . ^SUbl 13gJ LSjAii-a La_usj (jojj (l2~17) JbS . Grid Array, SPGA 

(jj_j!—LtJl _jl-»A4 l ami 4 dii 64 (j-o ^LUill _)Lua (jl (Jblll 15 a -(jA lil 

Bus Interface Unit diijl— uiaII <^.1^ Sd^.j Ldail dlliA . dii 36 (>“ uj^u 
S i ja . a\ 1 Sj— il5]| —Jdajj A ia._)LaJl dll _) L laa 1| (j^i (Jjueajjll 4ab (JIaj (gjll j 
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j <• CbULnil ol.^-a e^)£d i 0 -i^.j) {JiLaJ *A.w i t 4 jl A ltl) 

. Club8 cJjSM (_g jp . nu all \ bv JSj j-aljbU i\.}\s, o^)S|j (JlLaJ 



64 bit Data bus 36 bit Address bus 


L2 Cache 


Bus Interface 


Instruction Fetch 


LI Data cache 



Instruction Decoder 


Simple Simple Complex 

Instruction Instruction Instruction 




Micro 

code 



Register Alias Table 


Reservation Station 



Retire Unit/ i86 Registers 


Pentium Pro 
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Cjl_jLu jLjixi lgj (jjjSuUjiIl oil A all SjSIaII c _ ? JA=k J QA oAa^ij (Js Ldaji AjAsJI 

0ji _ij ^3 AjIj£1|j opljal! (JSLoj dtiao Ag tell ^ji.1 _)Luijaj dlLLul! opl jill 

(Jjljl mmJI 3-ggd ja $Aai.j) {J!LaJ . (^aljjii 4 jubjj (JJiSJ ^3 oAa.|j (_gl ^jja di3jil 

. ali-% Jl oj^IaSI oAs^jj 4_i3k^}ldLil CjI^LmlaJI Q±j (Ji-aASI a. LJojI 

oj—SIaI! (jA jA jV) jb-^L Instruction Fetch, IF _>djVl jU^J Sa3.j ^j3a 

t_iL uul dalA 3.j 3 (s - ~ le- — Ha_j ijfi - SI _ja) jVl _jL£ia Jj j^ljbU sUi-all 

dall- j]|j £ ‘Uajjauil ^IjV) jaLuS] lg4* (jljjl t l£ lU*j Pipelining 

. l&Juinl ojiuoS dlLjama^j (... lU-Tra (^Ij CISC j-aljVl ^JaLjuI 

divLa—ui^ll cJjA—3. »a—=». j ^Laic- ^ t> » t w> 40 i _ 5 -lc- ^uj ^iUt-oll ^gjS-w 
a— oUil dal)b.—uivJI l>—£ j lg—bj c3j—«lu 1L Jlddl ^ ^1 u!a 1I Register Table 

^yJl_*_aj) IA_& pljiikl Ldouj |AA . A Q lLiu.ll da LaJlx-aJl ^ja 43_^J*_iall 

dal_5Lull dalA _j —aljVl A—jJ-ilal Lg-La (jlilil < jjaljVt .id Til da!A3 .j jjjpai. Uf- 

j INTI daLLull da!A j-al j‘^1 .\dril q\&\j t FPUII j FPUI UfoMl 

oa—A t <J—£ . Memory Interface Unit, MIU Sj—£1 a 1I ^^-Ij-a Sa^.jj INTII 

3 -louiik. A.,. dll QA IgA^aJ La-a LgjJauta t _glc- oAaia*a JJC-j A-L^oiLa dllA3.jll 

V ^jlill—a . oAiljli (^ol jjll 4-dru3 <jjuAj ^3j cS.jl.>a3l LS^ - (juAj ^St j-alj| 

(J—aJa oA -A j Axjati. da^Lalst-oI g* liitl oALuIII ^ol jVl (_pa*j ^ja 

j-aljl Wi 3 cJ^ Retire unit Jj^l Sa=lj ^ 'gl^l >ti,a 

A—A Llill UaASJAll A UalVall oAiwj £ _ 5 A (jSuill lAA ^^3 oAa.j ^yi.1 . 

1—uiUil ^Aid—d3 Advanced Programmable Interrupt Controller, PIC 

dal- >11 t . <i 4 jalAaJluilj multiprocessing Saa*iL(J| Ajadt*-*]! cCiUIaq Vij nivil 

. daUtda] (jSl Qj A ^jdl lAA ^ja 

(j—a UaSIj a5 aj^J 1 1^°!daLaJljtjJ! ^ Usis j as <a11aj 
pig—jilJ da —i 8 dal—aJl*-al! (j a pIa—jj! ^1 AjjhiLujV 1 ^cllx-all S^^3 ^*jl 

. daj 64 daLaJbt-dlj 
• * * 


£jjj -- 10-17 

• AglUll daLaJlxjjjl (JlS lgjt_a (J-abtlL Q\ q *\a.j ^lll S_jS!a 11 _j)Aia _jA La .1 

8086 ^lU-dl • 
80186 ^SUJl • 
80286 £ll~dl * 
80386 01U-1I • 

80486 ^lU-dl # 
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JJi • 

9 4hLA\ dsLaJbt^all diUUfil jLuixi CjUj .2 

*4 £oa1) V-ij >u.Vj 4_dLfij AAjLuJI (Jli \ rvU » j (J£ ^g3 ajfilall ^Uii ^ jjaij ,3 

9 3JU js ^ 4iV;^Ji 


L>;_uilj 4j aLLjiI! diLaJL*^!] jj-a ^rljp.'in j (JLkaVI ^Uaj ^_>uSt .4 

9 L^ui iu (J£ ^ cjKbll 

V 80386 ^a BS16 ‘Ls.iiaj 'La .5 

^—a U—j — *-* Jjl j- a La j 9 cache memory olp^all SjSlall ^ La .6 

9 l^lLaA=k!Lai\ ( _ 5 aM < -1 sL^JIj-^l1 1 £ya geJljua <J£ ^3 Lb jlaLa Laj 9 l^al^JUiil 

^_ 3 Iaj gcll*^ Jjl ja Laj 9 Register file ciCLauAuJI i jL&j ajjuoiull ^jJil .7 

_ui) ^lill (■''.iW 11 at.all f^ya ^clLtua (J£i ^3 dluk.-y i . ila 11 A3p jA Laj 9 A-al-iaJLml 

9 $j£al| s3A 

pllxJ_LU^I (j-S-aJ (JAj 9 0!>Laoa)-all <—iLaj al iA a\ 1 SjlSIill Jjj&il jA La ,8 

9 J±y\ l—lLuPk ( _ ? Ip La$la (jl t jP 

ai_ a - uij ob KlU^l l ^ L»j 9 Pipelining t-jUuiiV! Sj^a £_>«1 -9 

9 S j^ill 


^aj j_gi (_glc-j 9 RISC 4 i 1-.S4. «ll 4^ajlsl| Cilia CjIaxuLsJL JjJ-caA-all jA La . 1 0 

9 jjiiiLkiSl 

9 c-iUouVIj RISC >aIjVl Sj£a ^ 4£*p ^Ua Ja .11 


9 RISC ClsliulLaJl t_JJAPJ tUsi j^aj (j.puL^a4>. j£al. 12 
9j_W f^4j 09 OJ* 51 jA La .1 3 

_3 t _A*-a ^IlaUCi ^^3 jj ^ya S_)Luj| ^^3 SJaI 3 tilla (_ a . \ la lb] .14 

9 jlikj L^ILuij 3 ^1 diL^Jliull 

j_=>.1 5_ ujI j3j plijSVIj dij 8 cjLsJl*-<iSl ^jp pUiiui'i/l ^ siLlj Ls .1 5 

9 2A!La j_)j ^iLtAll (JU-kSlI 
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1 ... J 3 Vf JpdUJI 

Binary Arithmatic 


♦* ^ 

AjzISIa 


jl—x^alklj ^lill (Jj-ail! ,^5 lijij «ASJ 

t5 —L3 £&]j t ^jialjc-Vl (Ju (^jJt jSljall (Jc. l j£l\ jjSjull q\£, aaj a^ 

<_k__Laj ^"LiJajj ^Jj dllljLo ^JlxaVl ^Vt (_g-La, 

1_21 j ? ; .' •> j ■» c_ilUu (JJJ ^^A-aJ <—id£_$ ? AjlLuiil j»l3_)V I gei laua ll 

i -~'l j>\ <r~- q _c. SaLa j ? j)l A •> ji.it) diit£ la] dj^)cl t iji< 

. jil e-Lui (j] Jjaiall laA ^ lg ic. t ^ *t»a -UluiVl *aA (J£ ? 


^ j ^alV j ujULac- 

: AailUll ^Lnll g* AaJ) CiULaC- J] 


BCD 

tS 

BCD 

UJ&Z 

0010 0101 

25 

0101 0101 

55 

0011 0001 + 

31 + 

0100 0100 + 

44 + 

0101 0110 

56 

1001 1001 

99 

(_g^)»i*ll (jxaQaill 


3 %ui ^ e till jjLLsI! (jJliLtll (jjaA Ji^U 

: 

^a'vll ^ilLaC- 

J] jhl\ Jy i . BCD UjUj aj£Jl 


DCB 

i£ 

BCD 

lsjA^ 

0010 1001 

29 

0101 0101 

55 

0010 0010 + 

22 + 

0011 1000 + 

38 + 

0100 1011 

51 

1000 1101 

93 
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3—JjUjM S Jjj-dll j a3_u {jjAJajll ^c. 3 j fl j l , uil | ^ JacOU 

■^J—Mj- lia-Jl (^UsuSl ( _ s )c. (ji (jS^J Uj’l 3*Vl C_Sj_)lail 0^J 

: ^ US J! (0110) 6 fSjll *iUbj 


DCB 

1001 0010 
0010 0010 + 
(U*k)oioo 1011 
0110 + 

(^ 1)0101 0001 


(_£ 3 »ic. 
29 

22 + 
51 


BCD (_$Jy5lC. 

0101 0101 55 

0011 1000 + 38 + 

1000 1101 ~93 


_ 0110 + 

(^) 1001 0011 


Ailfl (HjIjj 4 l •<>& 3+^3 £ A y ^ Ai! A^a g ^a Aa-uVi td!3 3 * 

^Uaoil ^JLlJaU (JjSj a > . rriH *3 a 3]^ 9 ^jIUj J\ 3* (J31 clijlS |3J 
(jlS ji 9 < 3 “* 3^} ^ dijlS 151 Ul .adjust 1 \' 1 AjL&*A ^.«» 1 | 

^ 4 jjlc. (Jj,i.f»-v.\.\ Aili (ojaS-SH) ^jiljJl AiLkAl 3 * tdliA 

S-ib^i . Ajaaiill (0110) 6 Aibiab la AaLoc. 3^ \£kk 

: U\$\ jk3l <=*113 ^ 


1001 9 

1001 + 9 + 

10010 18 

0110+ 

11000 


0100 4 

1001 + 9 + 

1101 13 

0110 + 

1 0011 


0011 3 

0101 + 5 + 

1000 8 


^_lc. (jjflaJ AiuLuili Aa_ui]l (_)a4A 3l^ *—itsj 8 UfrLa (JS 3jU®3 t5^ ^ 

3A_Si A u*dl 3 ^ (JjSH (jlS 15] Ail , aJiix ^Ac. A 3* <- (JS 

j»lc- 3^ (_£?i ) AiliJl jjll ASliai AilSAl qa d]\iA q\£ j*I 9 3 ,a 

A jUaS A {^li (0110) 6 ^3^1 ^iUiaJ Ai\i (Ia^.1 j ^jUy HCF j^i-uM 
3 ■* (_j>ar>. _jl 9 (3® 3^ A/sjqlll 3* (^bll <—ijueaiSi 3U 13] La!J . hjui 

0110) 60H ^3^1 ‘tibia! <_x=o Aili (a^.Ij <_$jLua ^Ie. ^1) ^jtjluill 5iL=»Jl 

. A_J3-W>J1 633>-^i ^ is^ A] .kjUa AaU*s aupli (oooo 

: 3i]j 0j3aj5 Ajilji) AlusSl I 
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1001 0101 59 

0011 1001 + 39 + 

ixjijii *aa ajuii £> iooi ooio 98 

J\ 0110 5iLc=! ? J5 ^ 0110 + 

1001 1000 • 

1000 1000 88 
0100 1001 + 49 + 

^u\JA J} JSitil fclsJl <> lW 1101 0001 137 


. j\ ono iiLi) pji 0110 + 

9 {jjs JjSi 4a-uil5 (jja < —i ji -ajl t 1101 0111 

. x^ss j\ ono oooo AiUb) e js quo oooo + 

1 0011 0111 


o5a j ,1-vi A.ji nC- ^ajjaj 4-^-u.iIi jjll 60H 6 4 *\. Vij 4jLa£> ^j] 

(_£—i*J —5i_j DAA _J- aSH ( _ s -lci a lJJ djlaJUt-ttll AjIajuI 

bj-wo ^ jdl iaaba Dicimal Adjust accumulator after Addition 


t 


lJl 
A _ 


_Ul jA < t 4_sLic. Ajlj aJLLuiII ba»<a3l AjIac- (_ u<a i aI^a.} 

—1c- (jLS ji 9 jjj° ^>A'l l^_Lo (jj^n cJu-<ajll <2)151 15} 4_a_uill qjh 6 £-_jdaj 
(jf\£ 131 Aajlill ^j-o 60H c l^Sklj ^jbiu HC ^}x>.-\.ll 

JtUl 3_EJyi <, l^a.lj (_5jUiu CF ^Ic. q\£i jl 9 (j-e 

: td]5 


1000 Olio 86 

0101 0111- 57 ~ 

j* Jl <4131 9 <>= (> JjVi 0010 1111 29 

, 6 ^jll ^ jb 0110 ~ 

~ooio Tooi"~ 
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1001 0100 49 

0111 0010 - 72 - 

f jl ^ 9 6- 11010111 77 

. v- 60H ^jll c > QUO 0000 " 

0111 0111 


-l 3 AaLiC. {j5M _ji AjILm u> '>J 4-%4 ill ^■■«'*«! 

DAS ( _gic. aih CjbJUkl (jA L$-J 3>vi'dl (j* 60H ji 6 ^S_)ll 
jxll . k^ Ja L5 i*j ^Ij Decimal Adjust accumulator after Subtraction ^ 

. 4_kc- A*J L^jjic. 


L jm a&ji\ l j a^uii ^ jAgj 

La£ tJA ^ SjLuj] AjILuJI ^\ 1 ^\ ^k~jj.ni ^Unili 

^Ljlll ^Uilil ^ Lai . AjaLai ^+^ SjUu^i £_*iajJ *Li3k^aii jjiju ^daluu 

j_jlj .iDLi ^DVim^G ^jkllLall (jl.X|rk.j3l LoA jiikilj t i ’i^~-- 

_Sj (j*l lc. (_sjLtlli ^2 klj , 5_i^.jkl j AjlLudl ^tajS?l {JAaSI 3L.n j tdLlA 

Cojl-£ 131 4 j] ( _ 5 Ac. L-jajl i_ijl*ji]| ^jj tilii SjLwj <JiLu ^5ji! ^ dij 

^ jt__ujj Cjj _^i,i Ca3l£ lijj L^.jj 5 U_?% ui^ c _5 jLju <—u ^ikf 

w _ic ^lUll f tSjVl j_pa*j . LdLui dilj (jli 1^.1 j 

: (jjjLuill (_i_jl*jlll L.iui.tw 


+7 

0 

0000111 

+46 

0 

0101110 

+64 

0 

1000000 

-12 

1 

1110100 

-46 

1 

1010010 



^jUjji ^ aLoI\ 

(__ijl_*j]| 15_A (J_la 3 £-jkl (JjULiC. dllilUj t ^Lu lma Jl djULa*li (J jg »iSl 

^L-JSSl ^lall . 2aU e isjVl ^LSil ^Ull e lkj pl.iii-1 p3 & ^Lkl 

1 j-kjul Ars.1 jll J*^) fSjll ^3 du J£ L y&xj A^lc- J ji .-v&J l 
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{Jjuaj ^3^15 ^JLull !5 a . 15a 4 . ~n j u i 4iLCaJ ^1.1^.! j j 

; tillj ^r.Cajj 4_Jl5j| 4,£.flVI . UIUj 

I^Ajua l^jLoU Cu ji.1 (ji cL^ 00000111 ?sjk U5US JLoj +7 fSjll • 

? -7 ^SjJl cjLal t-Jui jjjl . L_±jk^3j3! 11 a q\ ^jlc- <TVj 
: 4_JUl| CLljiaiJl £_llj —7 ^^ie. clj > • 

00000111 jA +7 ?&jll 
11111000 J-Sel 

11111001 haJj eiJal 

. pUajJ! ^k -7 (3^^ (_£LaJ (llll LOOl^ajaiSn 4_2»_mll o5a 

4—E-tu» ft _Sjll *Lo-i3 Or^i SjLJDU 4jLkJ] V' (Jla ^k 4jj 

,j__ S3 4.-UJ duli cla.;^. clu^A 4.^$ ,j] ^1 < ^ip>LL^ Ajumu J^49 

4jbill jLlo! (_Jla La! i SjLuiJ 4iLki £jjk.Vl 4iLjvJl ^)Lucl (JjS 255 J _>ijuall 
127+ j jiuall (jsi j!^pj 4 ^oj 1 cli^fuoi jila S^Li] 4jLk£ 

_ Sjbu 128- j 1— (j_ S 3 ^ — 5 jll 4-tuii £-jl jjjj 1 ^ jiL-a 4-LaLil! CLullJ A va. jjcJ! 

Lai ^ISjVl ®5 a 4jtlii j^-42 ^115 ^Ic-j . SjLiV! du ^ 4 j1Lui1I 


01111111 

+ 127 

01113110 

+126 

01111101 

+125 

00000001 

+1 

00000000 

0 

11111111 

-1 

11111110 

-2 

10000001 

-127 

10000000 

-128 


? C ..- 1 r> J^a f ! <-jdLui jA (JAj ^Jjll !5 a 4_^u 3 4i JJt/a Jujjj LaSj CLaLal j! jJa Jj3l 

p-Jjll 15 a jli Iji^a Colli 1515 SjLi^l ^Lk jkdl Vjl c^Llc. JUUJl *5 a ^ 

(jj—idi Sjl-•li'y 1 4ilk dijli J5J Lai . dsUliJl ^^SloJ 'CLiuS . vWi j t * '*■». ja 

(_£->!-ioJl ^-ajLail C_iL«a, 0*J 4~Laj3 OJiaLij IjJLul ^Jijll 15 a (j) < _ 5 -L*J 4^115 (jli !.%~>.lj 

ij$ colLui 15 a t 11111001 ‘Ai-^ u"^ tdli <J-L^ • 

4 J ^Uoll >>oiaj| (■ . L UI % ) j»5_)3! 15 a <oua ^gic- cJ^J-aaoJlj < l-^lj ^jLuu 4jLk ^k.1 

: ^llolli 
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11111001 pfljll 

00000110 ■ 

00000111 l^a .1 j 

-7 i " 


• &jLiVI i—)|j ^»t3_pU £-o2»J) (."iljl^r~- ^_lc- ‘UlusVl {jV! <4141 


00001101. +13 

00001001 +9 + 

A. -Vj'i\' li filli] Ijii^a (_5 jL>u < a . uiH ^ Cij jiJ 000101 10 +22 

• 22 t 5 jLuuj < 1 ^. 3 * 

. (_g J»n ' » 4 l ^» Oa . i ll ^Uaill ^^a (JjaLaelu Uj‘| ia-JV 


■ 

00001101 

+13 

9 ^1341 

11110111 

- 9 + 

^ _>=4 o' '“*!0= , j i ^jUII J^JI <JI*a] j»j 1 00000100 

+ 4 

+4 iSr\ 4_2*_lLj]I 




00001001 

+ 9 

13 pSjil J^\ fu&Jl 

11110011 

-13 + 

^aL&II c <JLki» 4_=*_mlli JL^.1^ (jjjLuu t""n ^**1 

11111100 

-4 

jStj 4-t niU ^Uil]! 



4_ul^_\Il 4 -s. ijjj \a t 4j* t^ *y^l 4 -x. s\X\\ ^ic* (Jjl^^j 

00000100 


• “4 




11110011 

-13 


11110111 

-9 + 

3* j 4^jnU .ia. } J^a) 1 11101010 

-22 

-22 (_sjLuu <aju]li tillal 

00010110 



.. a iju t ^isai f Mi j cs^ii e Ui4i ^ is *im *£^1 ^ 

4_«Jjul ^jLulil ^Uaill cJ-aUiIill Ale- t-is^all 

; t^lla < _ s j 1I AiiLoVl 
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00010011 

+ 13 H 


11110111 

- 9 H + 

igi du ji-i oV + 0 A J^A -4>ji.')llj (Jar\H cbiAj 1 00001010 

+ 0 AH 

. 1 jiua (£ jLliu <2k_lSill 

00001001 

+ 9 H 

(00010011) 13 H <Jjll Ci^si r^ 1 

11101101 

- 13 H + 

^Uiil! ^alall ii. , 4 JL 11 3>j'ii'la 1 i_5jLuU d SJ J=J 

11110110 

- 0 AH 

. -0A aJ> ^ajlli tiiiil 

00001010 



^_a fSjU ^SLSlt 4j1LiJS ^UijVl J^Lu 4aL*> (jl i$ jj tdli qa 

^g_a jjjj_all ^ferOLa ^jA cdliA La (j£ £ ^^.luutJltal} jl J » - l l (j-Lal hill (jja <_gi 

■L__j1aC- jjl III <r t )ijj 4AjLui 11 4fLaVl (jj » 4-nlfJl 4 j_j^aj 3 £_da_j “LiiLi£ 

La <2lljj j^jLjI) jjjsILal! £-a *LLa A Vj ^At La £-^}lajl 

(J_j^eaill f^gk \Jj1j Lai 3jLiC. JuilL (^goll jj|j>i ftjllci 4 j 

. ^jLuJI 


UU$ 4,A^.»all_ 9 m v^all 

tfl —i <-r>j—3— k-J^ ls* WU (> J&k s-><=■'_>?■] C£*i 

t g___ljVI 5jLkll L_i^)j_o dn-t t-^v.ll JiLa tgj^xj jjlllj c5 w >"“^l ^>1 jail I 

A _jjbll A _jliJl t_i^jJa pjj ^3 t A -\u ill (jjJjj 4 _i3 £y* 

C 1 ^- 3 O^J ^illll C±=u 5^JLuj| q>£j AjA t-Jj^xal! ^ (-JjjdaJl <> 

t_J_«.<3 .a 1[ j^gJ t_Jj_)diLLi. (_J_)jJa pJJ IjjfLt .j i 4jLi. j)JiLaj _jl m^ll 

^_3Lx jl. a L&j JJa. .1 jl Axj ^5jLoJI A^aIiII di^j A -y nil! jjJu (JS 4 jS 

’• ^ ^AjLjill ^ ^ LS-®J ‘ Sia.1 j 


4 j 9 i_j j^dLali 
l— 


1011 

1001 


11 
x 9 


1011 

0000 

0000 

1011 


99 


1100011 


_i^ jj£iall ( *-A^Ji 4Ju_>ia ml J}^>lall £y* 


JL_UI _ 

I^jI ^JL^lall t>AAi l_jjjc. ( ^a . dil^-a 9 •‘diij ( x-»l 2 di*ll ^ ^ji 3 jOLs (jjjLudl 

<-_)j—da 4—lLa. ^ 9 iLLtS c SjojSJI plSjVl t—ijda -^JLx ^ dililb (jjSli 
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— i —lij Sj—« 99 ■‘Uaij ^-4 165 ^»Sjll ,» ^j£i*4 99 ^ 165 jjjJsjll 

. cJLiiSjll j* ju^Jl jHajb 

LS— S ‘rUJ-' Ja ^ O* 3jli. (j\ l -r‘J^ cjt iS jj (11x9) t^Luoll Jllall ^gi 

(j 3 _Sj 3jUJl eOA ji djp. 4-uiiJ -US jj Ijiua La] jj£i 4 j 3 UJjj^Ja-Jl 

c-jj —Jail ££>jl=i jtUSumI tillj j* S^liuuV! jl-u . 1^.1 j j )ji^a U 

15 ^ t3 3^1 C5 ® L$JA ul 1— (juajl u»l) j—.Uiijixll j-—A <■, Uinjj JjjjI 

: (13x13=169) 


4jS t \\V\ 1 i ij j. Vi atl (Ja JjVt <—Llil (jl LslUa 

. jA IaS 

• o^xlj 4-jla*. j!.i4Aj yxoill 4 a4 i all 4jkjiill 1 U Ji ~‘i 
Lia.j! JolS0 ^ u > 0 qjh dull J LcjUa 

. 4_iLi. jljliAJ ~A\ 4 8'1 . ni l 4 i*i'l l 

4j3 «—ij j > «n oi l U» at 1 l_i j jiJoaII (_ja 4jM 1| AjliJl jji I Jl U 

I 4 jlllll 4 ^jjj 11 ^Ac- 4 q A mi l 4 ->. ^ \\ \ ^lc* 

• 4-SLi. j!,}4aJ Jxojll 4-ia.lj 4_lAjaill 4 t i"ill Lla.jl 


1101 
1101 X 
1101 

01101 

001101 

001101 
1101 + 
1000001 
01000001 


4jS ^ oa J 1 <sll ^5 4-*jI j]| dull ji 1 .all 1-. 

: •‘Ullull AjjljJill 4,•% j~i jll cs ic- 4_9 jLu* 11 4jaullll ( _ s lc. 


169 


01000001 
1101 + 
10101001 
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